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Marine oil well construction with a multiple 
pumping unit at Comodoro Rivadavia oil- 
field of Y.P.F.; off-shore drilling in the At- 
lantic on the Argentine coast requires sub- 
stantial foundations. 
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MEXICAN OIL SEIZURE REMAINS AN 


FOR the past few weeks the issue raised by 
President Cardenas of Mexico in confiscating oil 
company properties has been pushed into the 
background by the military operations in San 
Luis Potosi. Possibly this accords with the purpose 
of the President and his advisors. From such infor- 
mation as has been allowed to filter out of the 
country it looks very much as though General 
Cedillo had been forced to revolt at a time and 
under conditions that suited the purposes of the 
federal authorities. 

As a piece of political strategy such a move had 
much to recommend it. It would dispose of a 
known opponent before the spread of disaffection 
reached a dangerous point in other parts of the 
country. It would rally public support behind the 
President and it would cause the government of the 
United States to withhold vigorous prosecution of 
the claims of its despoiled nationals at a time when 
the Mexican government apparently was in the 
position of being attacked from witihn. 

A rather clumsy attempt to place responsibility 
for this revolt on the international oil companies 
missed fire. Probably it was not expected to gain 
credence except among the more ignorant ele- 
ments of the Mexican population. It brought forth 
immediate and indignant denials from the rep- 
resentatives of the ousted companies, but even 
without this it was obvious that unless bereft of all 
reason they would not destroy their case by any 
such act of conspiracy after resting it in the hands 
of their government. 

Chief concern of the United States Department 
of State, if one may judge from its handling of the 
oil matter and other diplomatic questions raised by 
Mexico's acts, has been to do nothing that might 
weaken the none too secure position of the Car- 
denas administration at home. Anxiety on this 
score may account for the mildness of the protests 


INTERNATIONAL PROBLEM 


made against successive violations of the rights of 
its nationals. It is a grave question, however, 
whether this forbearance has been an act of real 
friendship toward Mexico, though unquestionably 
so intended. The oil seizure is only one, though 
certainly the most flagrant, of a series of acts of 
despoliation directed against foreigners. The course 
that is being followed is clearly bringing the 
country closer and closer to the economic chaos 
which almost inevitably results in political dis- 
turbance and internal strife. 

It is not necessary to be truculent in order to be 
firm. The whole history of diplomatic relations 
between the United States and Mexico shows that 
when the former has insisted upon respect for its 
rights the effect has been to improve, not injure, the 
relation between the two countries and to strengthen, 
not weaken, the government of the period in 
Mexico. When a weak and vacillating policy has 
been adopted it has encouraged disturbing elements 
in Mexico. 

Washington's most favorable opportunity to ad- 
just the whole matter of its relations with Mexico 
in a way that would have served the interests of 
both countries has passed, but the problem raised 
by confiscation of the oil properties cannot be ig- 
nored or sidestepped indefinitely, if only because 
the citizens of nations other than the United States 
are involved. Washington cannot object to measures 
which other governments may take to enforce rights 
which the United States itself will not defend when 
its own interests are involved. 

If the good neighbor policy is carried to 
the extreme of failure to resist aggression and 
affront the ultimate effect will be unfortunate in 
that the disputes and rivalries of European and 
Asiatic nations from which the United States in the 
past has held aloof will be brought close to its 
doors, much too close for comfort or safety. 

















Wu available square foot 
of space in the rebuilt, modernistic and 
enlarged grounds of the Tulsa Oil Show 
taken by exhibitors weeks before the 
opening ceremonies occurred on Saturday, 
May 14th, success of the Tenth Interna- 
tional Petroleum Exposition was assured. 
Before the oil show closed on May 21st the 
early promise of success had been fully 
realized, helped along by an attendance of 
over 225,000 persons, discovery of oil on 
the exposition grounds, record sales of 
equipment by exhibitors, and keen interest 
in the new Hall of Science. 

At the opening of the exposition it was 
conservatively estimated that over $15,- 
000,000 worth of the newest type equip- 
ment for all branches of the oil industry 
was on display. There were 576 exhibitors. 
Considering that the first exposition was 
held only 15 years ago, and at that time 
only 27 firms exhibited to 14,000 persons, 
it is evident that the exposition has a 
steady and growing appeal to oil men and 
others attending, and must pay dividends 


every 


© Aero Exploration of Tulsa 


Air view of the exposition grounds at the beginning of the oil show, above, and below, an intricate exhibit being explained to an interested observes 


TULSA Exposition Attracts Quarter Million 


to exhibitors. The size of the grounds had 
to 1,089,000 sq. ft. The 
industrial 


been increased 
Tulsa oil show is the largest 
exhibit in the world. 

At 2:00 p.m. on the 14th a bomb an- 
nounced the formal opening of the Tenth 
International Petroleum Exposition. Flags. 
uniforms and a band were much in evidence 
while on the speakers platform addresses 
were delivered by A. E. Barit, president 
of the Hudson Motor Company, H. C-. 
Merritt of Allis-Chalmers and Robert 5. 
Kerr of the Mid-Continent Oil and Gas 
Association. The speakers were introduced 
by W. G. Skelly, president of the exposition 
and of the Skelly Oil Co. Mr. Skelly has 
been actively interested in the oil expost- 
tion since its inception in 1923. During the 
afternoon veterans of the oil industry 
registered in the wooden replica of the 
original Drake well on the grounds. This 
monument was designated as a gathering 
place for older members of the industry 
many of whom were alive at the time the 
historic Drake well was drilled, a fact that 
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' ' : ; Modern drilling equipment on display. Actual 
emphasized the youthfulness of the in 


operations were simulated on the above rig, 
dustry. 


while on another portable rig, actual drilling 

At the Tulsa Building in Tulsa repre- resulted in small oil shows. Below. the Halli- 
sentatives of other countries were register- burton building of modern design, photo- 
° : _ 2 ° h t night. The > » 
ing and being informed of the series of graphed at nig he front walls are made 





‘ : of glass bricks. 
entertainments that had been arranged for 


them. Altogether 54 delegates representing 


18 countries registered at the exposition. ; 
Argentina was represented at the eXposi- 


tion by Socrates Brouilon and Francisco 
Rappallini both of the Yacimientos Petroli- 


Replica of the original Drake well and repro- 
duction of the Drake monument located in 
Pennsylvania. 


The Mexican delegation was the center of 
considerable interest as it included Vicenta 
Cortes Herrara, general manager of Petro- ; m 
° F e ° ° feros Fiscales, government oil company. 
leos Mexicanos, newly-formed organization 
which has attempted to take over operation 
of the expropriated properties of the inter- 
national oil companies in Mexico. 
Later in the week the Argentine delega- 
tion achieved prominence by announcing 
in an interview with the local press that the 
Argentine government expected to gain 
complete control of al! oil properties in 
Argentina within a year or two at most. 
“But,” said the Argentine representatives 
at the Tulsa show, “‘We will get it legally.”’ 
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Boilers, derricks, draw works of the latest design on exhibition at the Tenth Inter- 
national Petroleum Exposition in Tulsa, Oklahoma. 


The Colombian delegates, Benjamin Al- 
varado and Felix Mendoza, stated in a press 
interview that the Colombian government 
had no intention of expropriating or com- 
peting with American or other interna- 
tional oil company holdings in that country. 
The present arrangement gave the com- 
panies a fair return on the necessary in- 
vestment and the government obtained a 
sufficient income from the exploitation of 
Colombia's natural resources. 

Other countries represented by delegates 
to the exposition were Belgium, Brazil, 
Burma, Canada, Cuba, Ecuador, England, 
France, Germany, Iran, Japan, Roumania, 
Siam, Trinidad and Venezuela. Among 
other entertainments arranged for the 
international visitors was a banquet given 
by the exposition at the Southern Hills 
Country Club. A luncheon was given by 
the Rotary Club and a number of private 
entertainments were held. 

On Saturday night after the opening 
ceremonies a broadcast from the exposition 
grounds over a national hook up was given 
under the title ‘March of Petroleum.” 
Again on Thursday a national broadcast 
was given from the Hall of Science. 

The Hall of Science, a new feature of the 
exposition, proved one of the most in- 
teresting exhibits on the grounds. It housed 
no commercial exhibits but clearly de- 
monstrated some of the most complex 
operations of the oil industry. Geophysical 
reconnaisance, water flooding, chemical 
treatment of wells and formation testing 
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were illustrated with models, illuminated 
charts and moving lights. In the center of 
the building was a model glass refinery and 
cracking unit operating with colored liquids, 
which had been made for the Museum of 
Science in Chicago and loaned to the oil 
exposition. Exhibits in the Hall of Science 
were said to have cost over $350,000. 

The exhibits in the various buildings 
elsewhere were extremely interesting show- 
ing the latest developments in exploration, 
drilling, production and testing equipment 
and practice. Refinery and other instru- 
ments occupied an important place at the 
show. Transportation and marketing equip- 
ment also was prominently displayed. A 
most interesting exhibit was that of the 
new high-pressure rotary pump on display 
at the Guiberson booth. Rotary type pumps 
have been in use for many years for low 
pressure, small volume, service. However, 
several obvious advantages over the con- 


ventional reciprocating type were apparent 
and extensive engineering research and field 
tests developed the Guiberson rotary for 
high pressure service such as pipeline work. 
Considerable saving in cost, maintenance, 
and particularly in weight were said to 
have been demonstrated in the field, where 
one high pressure rotary was said to have 
operated 6,500 hours pumping over 1,000,- 
000 bbl. of oil without requiring repairs. 
Drilling-in under controlled pressure, a 
feature of the previous show in 1936 re- 
flected improvements resulting from wide 
acceptance by the industry and extensive re- 
search in the intervening two years. The Gui- 
berson exhibit also included a drilling head 
that eliminated some of the tools previously 
used for this method of completion. The 
drilling head and blow-out preventer rotates 
with the kelly and packs-off around kelly 
and standard or flush-joint drill pipe. At the 
same time it acts as a blow-out preventer. 
On Friday the 20th, the exposition was 
enlivened by the announcement that the 
Franks Manufacturing Company’s portable 
rotary rig of new design, had obtained a 
show of oil at 540 ft. It had hardly been 
realized before the announcement that the 
rig was in actual operation, and not simply 
demonstrating. The oil show was found in 
limestone probably a_ non- 
commercial extension of a nearby field. 


formation, 


Friday afternoon awards were made to 
the winning team of the first aid contest 
held on the grounds, with first prize going 
to The Texas Pipeline Company’s team. 
Seventeen teams were entered. Also on 
Friday John W. Van Tine of Bradford, 
Penn., received the award of Grand Old 
Man of the Petroleum Industry. Mr. Van 
Tine had not been able to attend the exposi- 
tion. M. P. Hamlen was chosen as the 
Pioneer of Pioneers and John E. Crosbie 
as the Grand Old Man of Tulsa. 

At 11:00 P.M. on Saturday, May 21, the 
exposition closed. An informal survey 
indicated that the sales of equipment during 
the exposition had been satisfactory and in 
a number of cases greater than anticipated, 
thus assuring the success of the 1940 oil 
show at Tulsa, for which plans were 
already being made. 


The opening ceremonies at the oil show; the speakers’ stand may be seen in the background. 
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Drilling barge on Ile-Lafitte No. 5 well, Lafitte dome, Louisiana. © Davis Aerial Photo Service 


Probable Undiscovered Stratigraphie Traps on 


GULF COAST 


By Michel T. Halbouty 


Vice-president, chief geologist and petroleum engineer of Merit Oil Corp. 


Reviewing Other Types of Strati- 
graphic Traps That May Exist in 


Addition to Salt Domes. 


Basic CONCEPTION of production in the 
Gulf Coast from only piercement and non- 
plercement type salt domes has_ been 
rather exploded in the past five years and 
discarded with the discoveries of other 
types of producing structures. Prior to the 
advent of geophysics in the coast area in 
1924, there were 47 domes discovered and 
Producing, and of this number two were 
considered to be 


non-piercement type 
Structures, or 


deep-seated salt domes; 
namely, Goose Creek and Orange. Geo- 
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logical thought was centered on the dis- 
coveries of salt domes until it became very 
difficult to locate domes by the more obvious 
surface indications. Such a situation neces- 
sitated and forced scientific reasoning to 
turn to other methods besides surface in- 
dications to find more reserves. 

In 1924 the first productive dome was 
located by geophysical methods. From 1924 
to 1935 geophysics dominated the dis- 
new structures in the Gulf 
Coast and practically all the structures 


coveries of 


found by geophysical methods in the coast 
during those years were deep-seated domes. 
Since 1935 it has become evident that the 
number of remaining structures to be found 


by existing geophysical methods are be- 
coming fewer. The perfect anticlines and 
closures with high north reversals were 
becoming practically extinct due to the 
previous high rate of discoveries by geo- 


physics. The coastal oil companies have 
become cognizant of this situation and are 
turning their geological and geophysical 
departments to interpret and locate other 
types of traps. 

Since 1935 there have been other types of 
structures discovered besides the so-called 
salt dome type. In each case, however, the 
structure was anticipated to be a salt dome 
prior to later development which proved it 
otherwise. This proves, even though there 
have been other structures found besides 
the salt dome type, that geological thought, 
as well as geophysical interpretation, was 
still clinging to the idea that if any 
structure was apparent in the Gulf Coast 
it must be a salt dome whether deep- 
seated or not. The presence of these other 
types of structures in the Gulf Coast is 
they will 


extremely important in that 


force a new trend of thought in geological 
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reasoning in the future development of the 
Gulf Coast. 

In the future new types of structures will 
be of a more stratigraphical than structural 
character, and to locate stratigraphic traps 
it will necessitate the study of the more 
advanced fundamentals in the science of 
geology in order to interpret sedimentary 
conditions which existed during deposition 
of the material and to learn what happened 
to the physiographic outline of each series 
after each epoch had passed into geological 
history. An attempt should be made to 
study and interpret from stratigraphic and 
sedimentary analyses all clues and sub- 
surface indications of old coast lines, 
barriers, beaches, swamps, lagoons, penin- 
sulas, reefs, etc., that might have occurred 
in all the seas during Tertiary time up to the 
present. In such a study, the sedimentary 
factor should be maintained in the fore- 
ground, with structural inclination in the 
background; for with a good knowledge of 
sedimentation any abnormal structural con- 
dition that might be present would creep 
into prominence as the study progresses. 
Individual horizons are the keynote to 
such study, as stratigraphic traps usually 
occur in beds of sand which form a trap due 
to some sedimentary factor which existed 
during deposition of material by the seas. 

This idea of increase in geological knowl- 
edge towards applying stratigraphy in the 
location of stratigraphic traps is not a new 
one as A. I. Levorsen! in his timely address 
to the American Association of Petroleum 
Geologists in March, 1936, stated that the 
time had arrived for geologists to turn their 
study to other forms of traps than the 
perfect anticline. Levorsen states that the 
essential requisites for “stratigraphic oil 
discovery are, first, a liberal drilling policy, 
and, secondly, the most careful and com- 


1A. I. Levorsen, “Stratigraphic Versus Structural Ac- 
cumulation” Bull. Amer. Petrol. Geol., Vol. 20, No. 5 
(May, 1936), pp. 521-30. 
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plete sampling of the drilled formations 
that is possible. The accurate analysis of 
these samples, the correlation and com- 
parison of the results in the form of sand 
maps, paleogeologic maps, cross sections, 
overlaps, isopach maps, and geologic his- 
tory are the ammunition we shall need. The 
working out of a technique which will per- 
mit us consciously to prospect for reserves 
of the stratigraphic type will require much 
cooperative effort, free exchange of informa- 
tion, and an intelligent patience on the part 
of geologists and operator alike. . 
Much of our past petroleum geology has 
been concerned with ‘high’ and ‘low,’ 
whereas I foresee a change to ‘present’ or 
‘absent’. The basis of the first is engineer- 
ing, the basis of the last is pure geology... . 
There can be no doubt that an abundance of 
oil in terms of national demand remains to 
be discovered. The discovery of this oil is 
not going to be easy and offers a real chal- 
lenge to each of us. Our future is limited 
only by our ability to reason geo-logically 
and the foundation for such reasoning is a 
real knowledge of geology, more geology, 
and then still more geology.” 

With Levorsen’s idea in mind it is very 
apparent that due to the past geological 
history of the Gulf Coast there is no doubt 
that the area remains as a potential storage 
medium for many stratigraphic traps yet 
to be discovered. The author believes that 
by detailed observation and study many of 
these traps will be located strictly by in- 
terpreting sedimentary conditions that 
occurred in the key horizons of each epoch. 

The purpose of this article is twofold: 
First, to show the different types of 
structures that have already been proven 
in the Gulf Coast since the discovery of 

Spindletop in 1901. These types of 

structures will be taken in a chrono- 

logical order showing the various lines of 
reasoning that occurred in the last 
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Figure 1—Spindletop Dome. 
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thirty-seven years in geology and geo- 
physics. Pictures of these various types 
show that by surface indication caused 
by the proximity of the upthrusted 
piercement salt dome to the surface it was 
an easy matter to find this type of 
structure. These illustrations also show 
the more complex structures discovered 
after geophysics and the 
power in geological reasoning were 
brought into extensive use in the search 
for deeply buried and less self-indicative 
oil bearing structures. The second purpose 
of this article which is the most important 
is to illustrate graphically the types of 
unfound stratigraphic traps that are 
undoubtedly hidden in the depths of 
Gulf Coast sediments. 


advancing 


PROVEN TYPES 


oilfield, Jefferson 
Texas, (Figure 1) marked the inauguration 
of production in the Gulf Coast, and since 
its discovery date of January 10th, 1901, 
it has held the spotlight for production. 
Over 125,000,000 bbl. of oil have been 
produced from the field from a total of only 
430 proven acres. The Spindletop salt dome 
is characteristic of the type of structure 
which dominated the coast up to the advent 
of geophysics in 1924. The caprock ex- 
tended to within 800 ft. of the surface to 
form a topographic high which resembled a 
symmetrical mound and which is very con- 
spicuous against the surrounding low and 
marshy land. It was this mound which 
attracted Captain A. F. Lucas to drill the 
famous Lucas gusher in the area. After this 
discovery, it was generally known that sur- 
face indications were the only weapons that 


Spindletop County, 


Lucas used in deducting the presence ol 
Spindletop, and the search for similar 
mounds, gas seeps, bad water wells and 
paraffin dirt was conducted by so-called 
geological parties on a large scale. So in- 
tense was this search that during the re- 
mainder of 1901, 11 similar mounds were 
drilled and proven as domes by the penetra- 
tion of either caprock and/or salt, of which 
number, nine were productive. Such phe- 
nomenal discoveries caused a great drilling 
campaign in the coast of Texas and Louis- 
iana and from 1901 to 1905, 29 domes were 
discovered and 17 of this number were pro- 
ducing oil. 

From 1905 to 1924 the percentage ol 
domes found was decreasing to such an 
extent that the enormous cost of drilling 
had reached to unprofitable figures. In 1917 
there were 675 wildcat wells drilled for a 
total cost of $20,000,000 and only one dome 
was discovered. Domes like Spindletop, 
Barbers Hill (Figure 2), High Island 
(Figure 3), Batson, Saratoga, Sour Lake, 
Hull, and Brenham (Figure 4), in Texas, 
and Anse La Butte (Figure 5) and Jen- 
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nings in Louisiana, were practically extinct. 
It seemed that the piercement type dome 
had been completely discovered by operat- 
ing companies. All of these domes extended 
near the surface and were easily found by 
the drill —practically all of the piercement 
type indicated surface 
feature which made the discovery simple. 
During the early development of the 
piercement type domes two fields were dis- 


some geological 


covered that were definitely not proven as 
being piercement type domes. The first of 
these was Goose Creek in Harris County, 
Texas, which attracted attention because of 
gas seeps in 1903 and was discovered as 
productive in 1907. The other is the Orange 
Field in Orange County, Texas, which also 
attracted attention in 1903, but which did 
not produce until 1913. These two fields 
enjoyed the distinction of being placed in 
the deeply buried type for many years. 
Recently, because of extensive deep drilling 
at Orange, salt was found at 7,120 ft. The 
producing horizons at Goose Creek occur in 
lenses in the general structure of a slight 
arch, but the uplift is of sufficient mag- 
nitude to have caused the trapping of the 
oil into these lenses. In the Orange field 
(Figure 6), the structure is more pronounced 
than it is at Goose Creek and faulting con- 
trols production to a great extent. These 
two fields were discovered because of gas 
seeps and paraffin dirt that were present 
on the surface. These two deep-seated 
domes, which had sufficient uplift to cause 
the trapping of oil in shallow formations, 
made production from them inevitable in 
he early shallow drilling campaign during 
the boom days of 1901 to 1917. 

At the end of 1923, the discovery rate 
became so low in the Gulf Coast that there 
were many predictions that the reserve 
estimate in the coast would not take care 
of the demand of oil for the future. There 
were Only 47 domes that were found by 
geology and wildcatting from 1901 to the 
end of 1923. Due to this alarming situation, 
operating companies and their scientists 
had to turn to other means besides surface 
geology to locate more structures, and in 
1924, because of this advancing trend of 
thought, geophysics made its entrance. In 
the nine years which followed, that is, 
from 1924 to 1933, there were 75 domes 
found by geophysical instruments as com- 
pared to the 47 that were found otherwise 
in the previous 23 years. New types of 
structures were found besides piercement 
types and the progress from the shallow 
plercement type dome to the various types 
ot structures known today was gradual. 


MODERATELY DEEP 
DOMES 


Geophysical instruments were first used 
in the immediate Houston area, and one of 
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Heavy-duty swivel used in Anahuac drilling operations. 


the first geophysical prospects to be found 
was Sugarland (Figure 7), in Fort Bend 
County, Texas. This prospect was interest- 
ing because of the moderately deep records 
that were evident from the geophysical 
work. The prospect was finally proven as 
productive in 1928. This discovery proved 
that the dome was moderately deep, as the 
caprock was found at approximately 3,700 
feet and this depth was greater than any of 
the shallow piercement type domes dis- 
covered in the past. Production was found 


at Sugarland in a blanket sand covering the 
top of the super-structure and the pro- 
ducing sand was not pierced by the salt or 
caprock. This dome is the only one of its 
kind on the coast and can well be placed 
in a class by itself. This kind of oil accu- 
mulation, which was found to be trapped 
in the gently arched sands that were over- 
lying the dome, encouraged geophysical ex- 
ploration for structures similar to the Sugar- 
land dome and the results were that deeper 
horizons were being tested by geophysics. 
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Figure 3——High Island Dome (NW-SE cross section). - 
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s Figure 5—Anse La Butte Dome (NE-SW cross section). 


DEEPLY BURIED TYPE 


Raccoon Bend field in Austin County, 
Texas, was discovered as productive in 
1928, and this, together with Sugarland, 
tended to focus geological attention on the 
probability of the existence of other deep 
fields. A study of Raccoon Bend (Figure 8) 
indicates that the structure is an anticlinal 
uplift characterized by the existence of 
an inner and outer graben in the center of 
the uplift. Oil is obtained from two sands 
which produce in the grabens as well as on 
the upthrow sides. The uplift is generally 
believed to be caused by deeply buried salt 
mass. The field attracted attention because 
of the presence of gas in shallow wells dug 
for water. Teas and Miller? report that 
refraction and reflection seismograph work 
over the area were of no definite value and 
they also state that the gravity work in- 
dicates that a deeply buried salt mass lies 
below the field. This discovery, with 
Sugarland, marked the first step from the 
shallow piercement type dome to a deeper 
type of structure, and even though Raccoon 
Bend and Sugarland created quite a spark in 
Gulf Coast geological thought, it was the dis- 
covery of Conroe, in Montgomery County, 
Texas, which set the embers ablaze. 

Discovery of Conroe (Figure 9) in 1931 
was the second step that carried exploration 
to the deep-seated non-piercement type 
domes. This discovery marked the inaugura- 
tion of a new era in the Gulf Coast. The salt 
and its accompanying evils—caprock,cavi- 
ties, heaving shales, broken and lensing 
sands—were missing from these new gently 
arched anticlinal structures, which were 
blanket sand 
bodies capable of producing millions of 


characterized by prolific 
barrels of oil. Faulting was always asso- 
ciated with the non-piercement type struc- 
tures. Texas fields like Anahuac, in Cham- 
bers County, Hastings, in Brazoria County, 
and Friendswood, in Harris County, are of 
this type and the sand bodies in these 
structures are of major economic impor- 
tance. Figure 10, on Anahuac, and Figure 
11, on Hastings, show the fault systems 
which are associated with this type of up- 
lift. The Anahuac structure is 850 ft. above 
normal, whereas the Hastings structure has 
been uplifted over 1,100 ft. above normal 
at its producing level. With a reserve of 
300,000,000 bbl. at Anahuac and 550,000,000 
bbl. at Hastings, one can readily conceive 
of the importance of such type of structures. 


FAULT TRAPS 


One of the latest type of structures to be 
revealed in the coast is the fault trap. This 
type is due directly to a group of faults 
which are usually caused by tensional and 
or compressional forces which were ass0- 
aL. P. Teas and Charles R. Miller ra Bend 


sL.. P. 
Oil Field, Austin County, Texas,” A. A. G. Bull. 
Vol. 17, No. 12, December, 1933, pp. 1,459-91. 
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Figure 6—N-S cross section of Orange Field (after Duessen and Andrau). 


ciated with the pressures during major 
uplifts. Amelia field, Jefferson County, 
Texas, is a good example of this type of 
structure. The most interesting feature 
about the Amelia area is that the oil is 
trapped in the downthrow side of the fault. 
Two and one-half miles to the north of this 
Amelia field is the West Beaumont field, 
which is several hundred feet higher than 
the Amelia production and is called a 
separate structure. In realty the two fields 
are formed from one structural movement, 
characterized by a fault running in a north- 
east, southwest direction. The oil probably 
migrated updip through the fault plane 
(Figure 12) to the upthrow side and trapped 
itself in the Lower Miocene-Upper Dis- 
corbis zone and in the Marginulina zone: 
these two zones being dry on the down- 
throw Amelia side. Oil which usually 
occurs in the top of the Frio formation also 
migrated from the downthrow side into the 
upthrow side, and production is obtained 
on the upthrow side at the very top of the 
Frio formation. The oil was trapped 350 ft. 
below the top of the Frio on the down- 
throw Amelia side because of the gently 
arched shale formation which occurred in 
that particular horizon and caused the oil 
to be trapped against this shale body. By 
the study of the diagram, one can readily 
observe that the dry area lies on both sides 
of the fault. In all of the producing sands in 
the West Beaumont and Amelia area each 
one has a different water level. 

Cotton Lake field in Chambers County, 
Texas, is another type of fault trap. The 
production is only on the upthrow side of 
the fault (Figure 13). There are minor faults 
in the Cotton Lake area; the main fault 
which runs in a northeast, southwest direc- 
tion controls production. This fault is up- 


thrown to the north and accumulation is in 
the first and second Marginulina sands of 
Middle Oligocene age and also in the top 
of the Frio formation, which is Lower 
Oligocene in age. A common gas, oil and 
water level defines the limits of respective 
sand production. This type of field to-date 
has not proven to be of major economic im- 
portance, as production hugs the fault line 
and accumulation is small both in area and 
in per acre yield. 


RESIDUAL HIGHS 


One of the most recently recognized 
types of traps in the Gulf Coastal area is 
the residual high, of which the Hardin 
Field in Liberty County, Texas, appears to 
be the best available example. Other 
probable fields of this type are Katy in 
Harris County, Turtle Bay, Cedar Bayou 
and North Cotton Lake in Chambers 
County, although the geology of all of the 
above fields is yet insufficiently defined to 
classify them as fields of any definite type. 

It is believed that as the importance of 
subsidence of the oil bearing horizons, due 
to extraction of underlying salt, is more 
thoroughly understood, that this type of 
field, combined with many local problems, 
such as faulting, sand lensing, subsequent 
uplift and various combinations of syn- 
clines with the regional dip, will be rec- 
ognized as one of the important types of 
Gulf Coast producing structures. For 
instance, the Benavides Field in Duval 
County is a possible combination of rim 
syncline to the north and northwest of the 
field, faulting, minor uplift, and sand 
lensing. The anticlinal theory has revolu- 
tionized the geological trend toward oil 
bearing structures, however, the gravita- 
tional assembly of gas, oil and water can 


Figure 8—NE-SW cross section of Raccoon Bend Field (after 


Teas and Miller). 








Figure 7—NW-SE cross section of Sugarland Dome (after Mc- 
Carter and O’Bannon). 


be present anywhere that there is a suitable 
association of pervious and impervious 
marine strata, a sufficient area of drainage, 
and a reservoir which can trap and hold the 
oil. With this idea in mind throughout 
this entire paper, i.e., that oil can be trapped 
irrespective of an anticlinal structure, it is 
logical to conclude that with favorable 
conditions present, oil can also be trapped 
in any form of structural trap in the Gulf 
Coast where proper sedimentary and drain- 
age conditions exist. 

The Gulf Coast synclines are many, 
considering those that occur around pro- 
ducing fields, but the areas that should be 
considered as possible traps are those 
which are so located that the synclines are 
likely to overlap with the synclines of 
neighboring domes. There is no question 
that, geologically, the syncline is a struc- 
ture—just as the anticline is a structure. 
Therefore, in the forming of the various 
synclines in the Gulf Coast, certain areas in 
the vicinity were left practically stationary 
while the adjoining areas subsided and the 
beds nearest these co-called residual highs 
dipped downward to fill in the spaces 
created by the migration of salt into the 
nearby domes. Such movement furnishes the 
necessary structural trap, the normal 
regional dip supplies an area of supply, and 
the proper sedimentary conditions are 
usually present at some depth within drilling 
range. It is obvious that definite structural 
movement took place and such movement 
has probably caused the formation of many 
traps which have not yet been discovered. 
The type of trap formed by the beds being 
stationary in the vicinity of the lower 
synclinal area, would be a so-called residual 
high, which idea was so ably described by 
C.H. Ritz. This theory of residual high has 


Figure 9—NE-SW cross section of Conroe Field (after Michaux and Buck). 
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been borne out by the production of the 
Hardin Field in Liberty County, Texas, as 
predicted by Ritz’ prior to discovery, even 
though there may be some dispute as to the 
structural forces responsible for the forma- 
tion of this trap. It is evident that the 
present production at Hardin is controlled 
by faulting, it is also evident that the 
general structural area is normal and is 
bounded updip by large deep synclines. 
Figure 14 graphically shows the relation 
of a synclinal area that exists between 
domes in the Gulf Coast and also shows the 
residual high that could be left behind 
after the uplift of the salt. The beds which 
were at A slumped into the space B in 
order to fill in the spaces left when beds 
C were upthrusted by the salt. Beds marked 
D and D were left stationary during uplift. 


3C, H. Ritz, “Geomorphology of Gulf Coast Salt 
Structures and its Economic Application,” Bull. Amer. 
Assoc. Petrol. Geol., Vol. 20, No. 11 (November, 1936), 
pp. 1,413-38, 








In other words, positions occupied in the 
area D-D could be considered as the normal 
position of beds prior to uplift. In other 
words, positions occupied in the area 
“D-D” could be considered as the normal 
position of beds prior to uplift. Because of 
the tension exerted on the beds in the 
entire area, a graben would possibly occur 
in the center of the residual high. The oil 
is trapped in the upthrow sides and can 
also be trapped in the graben. Residual 
highs will probably play an important part 
in the future development of the Gulf Coast. 


WEDGING AGAINST DOMES 


The old piercement type domes have 
once more become of importance because 
of the possibility of off-flank production due 
to the wedging of sands against base 
formations or against the salt. 

In many of the old salt domes in the 
Gulf Coast there are possible oil bearing 


Figure 10—Cross sections of Anahuac Field. 





horizons that have not yet been drilled into 
because of their absence in the area where 
early drilling had been active. Upper 
horizons have been tested and have been 
found productive and in the majority of 
cases no attempt was made to drill for 
deeper sand. The super-dome area, as well 
as the flanks of these domes, has produced 
many barrels of oil from only a few of the 
upper horizons. A deep well would oc- 
casionally be drilled near producing wells 
for deep sands but because of the proximity 
of the well to production, which would be 
near the dome, the well would not pene- 
trate any of the lower formations and sands, 
and a dry hole would result. In other 
words, the lower sands and formations 
would be missing or absent. Recently, The 
Texas Company and R. S. Sterling moved 
approximately 1,600 ft. from any well that 
ever produced oil on the West Columbia 
dome in Brazoria County, Texas, and in the 
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Figure 11—Cross sections of Hastings Field. 


operations that followed, the two com- — the wedging out of horizons occur as they _ stratigraphy: eliminate the dome entirely 
panies discovered the Frio sand carrying a approach the center of the dome. This and leave the situation with horizons 
high saturation of oil. They consequently | wedging out would be more uniform on the — pinching out against a base formation and 
opened, in a hereto dying dome, new pro- gentle-dip side of the dome and would be the trap becomes a stratigraphic one. 
ducvon and a new sand that had never the most promising side for the accumula- In the figure, the well drilled at A 
been found before in the 23 years of drilling tion of oil. This kind of trap is wholly a would miss the Frio sands entirely, even 
and operations that the dome had enjoyed stratigraphic one although it was caused by — though in that area production would be 
previously. Many deep wells in the early uplift and structure. Levorsen* defines a maintained from the upper sands. A well 
Operation were drilled beyond the present — stratigraphic trap as “one in which a would have to be moved away from the 


Frio producing depth, but no Frio sands — variation in the stratigraphy is the chief dome in the position of B in order to com- 
were ever found. This was because the well confining element in the reservoir which pletely penetrate the regular sequence of 
was drilled too near the dome and Frio traps the oil.” The pinching out of these formations above the Vicksburg, which 
sands were pinched out beyond the area sands against the base formation of Vicks- would include the Frio sands lying im- 
of operation. 


burg age could be called a variation in mediately above it. There is no question 
Figure 15 illustrates the conditions where 


~ 4A, I. Levorson, op. cit., p. 324. that the old salt domes in the Texas Gulf 
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Coast were at one time a backbone of the 
world’s oil industry, and it is possible that 
the domes may again hold the industry’s 
spotlight by the rejuvenation of new pro- 
duction from off-flank wedge sands. 

The absolute stratigraphic type of struc- 
ture, and the only one in the coast to-date, 
is a terraced trap which forms the Pickett 
Ridge oilfield in Whatron County, Texas. 
Picket Ridge (Figure 16) is an old terrace in 
which structural features are entirely 
monoclinic. Geophysics reveals a south dip 
with a flattening to the north before normal 
dip begins. This particular trap marks the 
first true stratigraphic structure that has 
been found in the Gulf Coast even though 
there are many indications of stratigraphic 
traps against old structures. 


POSSIBLE TRAPS 


It is very apparent that the latest type 
of structures found in the Gulf Coast are 
becoming more and more inclined to be 
stratigraphic in nature and it might be that 
in a few years geologists and geophysicists 
might have to turn their thoughts entirely 
to stratigraphic traps that are hidden in the 
depths of Gulf Coast sediments. 

In the deposition of the many formations 
in the Gulf Coast from the beginning of 
Eocene time to the present, there have 
undoubtedly been many variations in the 
dips of the land upon which deposition oc- 
curred which affected the position of the 
deposited material. Such effect would 
naturally be in consequence with the in- 
clination of the base formation. During 
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Figure 12—Amelia (down- 
throw) type of trap and 
West Beaumont (upthrow) 
type of trap——both caused 
from one structural move- 





during a regressive overlap, or off-lap 
(regression of the sea), and also how each 
overlap may be distinguished from the 
other. A brief explanation of these important 
geological features is undertaken herein. 
Figure I illustrates a progressive overlap. 
In the landward direction, each younger 
formation pinches out against the land 
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such processes individual beds of sands were 
so laid down as to form potential reser- 
voirs for the accumulation of oil. Such 
traps are definitely stratigraphic and are 
known as stratigraphic traps. 

In the many regressions and transgres- 
sions of the various past seas, there existed 
conditions which caused wave cut,'terraces, 
wave built terraces, beaches and old shore 
lines, barriers, lagoons, spits, peninsulas, 
etc., which, individually, had some effect on 
subsequent deposition. The most important 
factor that should always be borne in mind 
in the study of stratigraphic traps is the 
principal upon which formations are de- 
posited during a normal progressive marine 
overlap (transgression of the sea), and 


Figure 14—Residual 
high between two domes 
—Hardin Field type. 





Figure 15 — Wedg- 
ing sand traps 
against domes. 
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mass and each successive formation, as 
deposited, covers a larger area than the 
previous one; and seaward, all formations 
are present from the youngest to the oldest. 
In well No. 1, shown in the illustration, all 
of the formations are encountered, from 
F to A (F is the youngest, A is the oldest), 
and in well No. 2 only formations F, E, and 
D are encountered. With such data ob- 
tained from these two wells, plus a study 
of the physiographic conditions, one may 
conclude that the beds represent a progres- 
sive overlap. 

Figure II illustrates a regressive overlap 
(off-lap). In the landward direction each 
younger formation diminishes in area and 
gradually becomes absent from the geologic 





sections, whereas, seaward, each successive 
younger formation is encountered. In Well 
No. 1 (see illustration, Figure II), all of the 
formations are encountered, from G to 
A (G is the youngest, A is the oldest), but 
in Well No. 2 only C, B, and A formations 
are found. From correlation one can con- 
clude that there has been a regression of the 
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sea and that the formations were deposited 
seawards during such regression. The 
Eocene formations of the Gulf Coastal 
Plain are a good example of off-lap. 

Figure III illustrates an important point 
in a regressive stage which can become con- 
fusing, as well as complex, if not studied 
and worked out in detail. Let us assume 
that the rate of erosion and change in the 
land mass is greater than the lowering of 
the water line during a regression of the 
sea. Such a condition creates a complex 
which, in turn, resembles a_ progressive 
overlap landwards; but a study of the beds 
would reveal that the feature was developed 
during a regressive sea. Lines A, B, C, and 
D (Figure III) represent successive stages 
of the land mass at the shore. At the time 
that A land mass was present, erosion was 
fast on the land and Formation No.1 has 
deposited with the coarser material land- 
ward and finer material seaward. Erosion 
was so fast and so great that the land line 
A retreated to land line B and the water 
line of the slowly regressive sea was forced 
to move landward. During the different 
positions of the land lines erosion was con- 
tinuous and Formation No. 2 was deposited 
with the same lithologic features as Forma- 
tion No. 1; i.e., coarser material landward, 
finer material seaward. Similar occurrences 
were involved in the deposition of beds 3 
and 4 and also in the erosion and location 
of land lines C and D. This change in land 
lines was occurring during the time that 
the sea was slowly regressing and that rate 
of regression was slower than the erosion 
of each land line. The water line of the 
regressive sea did not fluctuate enough sea- 
ward to escape the new eroded land lines, 
which caused deposition to occur on each 
new land line: such deposition being sug- 
gestive of a progressive overlap. Therefore, 
a progressive series of beds near the shore 
are deposited with a slowly regressive sea. 
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Figure 16 (above)—Pickett Ridge type terrace trap. 


Figure I (below)—A progressive overlap. 
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Figure II—A regressive overlap (offlap). 
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Figure 11l—Progressive overlap during a regressive sea; progressive overlap caused by the fast 


erosion of old land lines. 
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Formation No. 5, as shown in Figure IIT, 
is a bed of coarse material deposited as the 
land line retreats and this can be separated 
and called an entirely new formation if 
desired even though it was deposited during 
successive stages of the erosion of the old 
land lines. This particular condition as 
illustrated above is of a less usual type, 
however, it is easily formed if erosive 
conditions are proper. 

Many physiographic problems can be 
solved by the study of progressive and 








regressive overlaps; for instance, in de- 
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END OF SHELF In Figure IV there are three areas, Area 
[VERGE Nie Te 1, Area 2, and Area 3, and each area con- 
tains an outlier. The geology of at least two 
of the areas must be worked out with 
physiographic conditions in mind in order 
Figure V. to arrive at any definite conclusion. If 
Area 1 is worked out first, the beds from A 
to G are therefore encountered and mapped. 
Also, Area No. 2 is geologized and forma- 
tions A to D are mapped and shown to be 
INTERMEDIATE identical with those of A to D in Area No. 
CONTINENTAL BASE ROGK PROrOURD 1. From a study of Area No. 1 and Area 
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No. 2, the conclusions can be ascertained 
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that the beds were deposited during a 
Figure VI. regressive feature because of the absence of 
Formations E, F, and G in Area No. 2, 
and if such is concluded without the study 
of Area No. 3 a wrong conclusion would be 
made. It is true that the absence of the 
younger beds in Area No. 2 suggest a 
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regressive feature but if the geology of 
BASE ROCK Area No. 3 is determined, the studies would 
reveal that the three areas were covered by 
the same sea and that the sea was in a 





progressive stage instead of regressive, 
Figure VII. because of the presence of the formations 
A to G in Area No. 3. Formations E, F, 
and G in Area No. 2 were eroded, which 








suggested a regressive feature when com- 
paring with Area No. 1. 

Transgressive overlaps may also result 
by the deposition of rivers. Rivers liberate 
their deposits in the sea and deposit the 
older formation in the form of an alluvial 
cone. Then each younger formation over- 
laps the older one causing a progressive 
overlap seawards. In a non-marine pro- 
gressive overlap of this type, the overlap 





is away from the source of deposits, whereas 
in a marine overlap, the overlap is towards 








, . the source. 
Figure VIII—(above). bags ' 
The first law in geology and in geological 
Figure IX——(below). research has been defined ‘‘as an inquiry 


into the past in the light of the present,” 
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’ “the solvi > cnown by the 
sennen aon MELEE SEA LEVEL or by “the solving of the unknov ' 


application of the known.”’ With this law 
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to govern geological research, it is a fact 
that deposition of the material today by our 
present waters will show many forms of 
stratigraphic traps that if enclosed by sub- 
sequent deposition would make good oil 
reservoirs. The figures shown below il- 
lustrate a number of stratigraphic traps 
that are probably hidden from the present 
day geophysical and geological knowledge. 

Figure V shown above illustrates the 
position of the continental mass in re- 
spect to water. The epicontinental sea 
lies above the continental shelf, and it is 
this shelf that covers eight percent of the 
ocean bottoms or 11,000,000 sq. mi. of total 
area of the present seas. Continental 
shelves in the past have been very impor- 
tant because of the rising and subsidence 
that occurred, and the vast amount of 
material deposited on them by the seas. 
The continental shelves and intermediate 
slopes are the most likely areas for stratigra- 
phic traps to form. 

Figure VI shows the location of the 
different ocean zones in respect to land and 
water levels. The most important zones are 
the continental shelf and intermediate slope. 

Figure VII illustrates the formation of 
a trap by the deposition of sand on a beach. 
There were undoubtedly many of such de- 
posits laid down locally in the past on small 
beaches in the Gulf Coast sediments. 

Figure VIII illustrates the trapping of oil 
in the wave-thrown and deposited beach 
sand (as shown in Figure III) after the 
deposition of later deposits. This figure 
shows the overlying formations which give 
no evidence of any structure or closure— 
yet the sand bed is a perfect reversed trap. 

Figure IX: The deposition of a barrier 
sand reef offshore to form a lagoon is com- 
mon today in present waters. The diagram 
above illustrates this particular situation. 
It is also reasonable to estimate that these 
barriers were present during the past. Such 
a barrier, if large, would form a vast poten- 
tial oil reservoir and if small and not so 
thick would form a local but small reservoir. 

With the deposition of later material 
above the sand barrier no trace is left. The 
diagram, Figure X, shows the subsequent 
deposition of formations above the barrier 
with impervious formations surrounding 
the sand body. The barrier would form a 
perfect trap for any later migration of oil. 
The normal inclination of the subsequent 
formations deposited above the barrier 
would show no evidence of any structure 
or closure. 

Figure XI illustrates the building of a 
sand wave-built terrace on the intermediate 
slope. The gradual leveling out of the in- 
termediate slope onto the continental shelf 
creates a potential trap in the form of a 
terrace. Little if any attention is paid to the 
location of terrace traps in the Gulf Coast, 
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Figure X. 
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Figure XI. 

















Figure XII. 
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Figure XI1li—(after Uren). 


Figure XIV. 


























SUBSIDING LAND MASS 





Figure XV. 





Figure XVI—Contour outline of production from traps as illustrated in figure III creating a 
shoe-string production. 
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Figure XVI11—(after W. H. Emmons). 


Figure XX—(after Emmons). 
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although past geological history indicates 
that the most promising form of stratigra- 
phic trap that might occur in the coast 
would be the terrace trap. 

Figure XII shows the sand terrace after 
subsequent deposition and accumulation of 
oil. No reversal is evident in the overlying 
beds. A present day geophysical instru- 
ment would report negatively on the area. 
To the geologists, very little information is 
evident except a flattening of the beds to 
the north and an abrupt dip to the south. 
The area might give a monoclinic picture 
to the geophysicists. With geological assis- 
tance, the area could be interpreted as a 
possible old shore line, a terrace, or a mono- 
cline. The monoclinic interpretation would 
condemn the area. If a shore line or terrace 
is agreed upon, then the area should be 
drilled. Present day application to leveling 
of north dip and increase of south dip in 
the Gulf Coast is negatively reported as an 
area with no closure. These areas, in the 
author’s opinion, are potential traps for the 
accumulation of oil. 

Figure XIII is another terrace trap. 

Figure XIV: This diagram illustrates the 
relation of overlapping beds during the 
transgression of the sea. All sand beds 
overlain by impervious shales are potential 
traps. Such a condition of overlapping 
would occur at every shore line during each 
transgression period of each sea. The posi- 
tions of these old shore lines can be worked 
out by sedimentary study of the sediments 
and with the assistance of geophysics. Such 
a trap would form a shoe string field and 
probably produce for many miles in length 
with a small width. Overlapping sand con- 
ditions in the same age would produce in 
both sands, the lower sand producing down 
dip from the upper sand. 

The diagram, Figure XV, shows a con- 
dition which could have happened to two 
sands. The overlap of the upper sands on 
the base formation as transgression took 
place would produce oil up-dip with a 
possible dry spot in between the two pro- 
ducing horizons. 

Figure XIV illustrates the relative posi- 
tion of the two sands and the type ol 
field that would result. Instead of anti- 
clinal contours the sand would illustrate 
long striped contours dipping gradually 
down-dip or to the southeast. 

Figure XVII illustrates the accumula- 
tion of oil behind hard cemented non- 
porous sand in a porous stratum. There is a 
possibility of local excessive cementation to 
take place during deposition or subse- 
quently by circulating waters, which after 
pressure is applied by overlying beds, 
would cement the sandstone so firmly as to 
reduce the porosity to zero—in other 
words, a zone of quartzitic sandstone would 
develop in a porous sandstone bed. Such 
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an occurrence would prevent up-dip migra- 





tion of oil beyond the quartzitic zone. The 
figure shows the hard non-porous zone to 
occur in the top of the bed. The oil migrat- 
ing up-dip would trap itself to the extent of 
the thickness of the non-porous zone and 
after the oil had accumulated to that extent, 
the oil would move around the hard zone 
and continue its migration up-dip. 

In Figure XVIII the same type of accu- 
mulation as shown in Figure XVII is 
illustrated, except that the upper part of 
the bed is the cemented area and that the 
oil is trapped behind the hard zone to the 
entire thickness of the bed. 

Figure XIX: The upper part of this figure 
shows the accumulation of oil in a sand body 
which is not connected with the normal 
up-dip sand horizon. This form of trap can 
be considered as a monoclinic one, with 
pinching out of continuous bodies of sand. 
If a well was dug in the up-dip sand, a dry 
hole would result and probably condemn 
the entire area, however, a well could be 
drilled into apparently the same horizon 
down-dip and produce oil. Isopach maps 
would probably assist in solving such a 
situation. 

The lower part of the figure shows bro- 
ken lenses of the same sand body in an 
anticlinal structure. The escaping gas from 
the down-dip lenses has migrated into the 
main body of sand in the uplift proper, 
without any accumulation of oil, as the oil 
was trapped into the down-dip, off-flank, 
side of the uplift. Such a condition is 
strictly stratigraphic. 

The above sketch, Figure XX, shows a 
sand sealed by impervious shales above and 
below the trap with the sand pinching out 
in the shale which causes a trap for the 
accumulation of oil. 

Figure X XI shows a fault with accumula- 
tion of oil on the downthrow side. The sand 
has been sealed by the fault against shale 
on the upthrow side which forbids any 
migration to the upthrow side. 

Figure XXII shows traps and accumula- 
tion in synclines. When all of the beds 
gradually dip from the upthrust to form 
an asymmetrical syncline, there is a 
probability that pinchout sand traps occur, 
which would be potential oil reservoirs. Due 
to compression associated with uplift, the 
beds often pinch-out into two separate 
parts, thusly creating a stratigraphic trap 
in each part. 

With such traps as outlined not only 
logical but even probable, it is but reason- 
able to conclude that such traps are hidden 
in the depths of the Gulf Coast sediments. 
It may take a decade of study and 
drilling to find and gather enough general 
clues and geological indications to locate 
stratigraphic traps intentionally, but such 
reservoirs occur and will be eventually found. 
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Figure XXII. 











GEOPHYSICS Role in Deep Drilling 


By J. Brian Eby 


Various factors have contributed to 
the trend to deeper and deeper drilling, 
climaxed some time ago by the 15,004-ft. 
wildcat well of the Continental Oil Com- 
pany, K. C. L. No. A-2, near Wasco, Kern 
County, California. Just eight years ago 
the greatest depth reached was approxi- 
mately 9,000 ft. Within this short space 
of time the vertical frontier of oil explora- 
tion has been lowered another 6,000 ft. 

It is interesting to review briefly some 
of the factors that have dominated this 
deep well campaign. The most natural 
reason, it would seem, would be a scarcity 
of oil. In the light of the discovery of the 
East Texas field, followed by overproduc- 
tion and proration, certainly this cannot be 
considered the chief motivating influence. 
Another logical explanation would be the 
increasing limitations on new territorial 
areas for exploration, forcing the trend of 
search downward as the only outlet for 
the wildcatters’ pioneering instinct. 

Over and above the intangible factors 
of scarcity and pioneering, the extraordi- 
nary developments in improved machinery 
and drilling and production methods and 
technique have made this deeper drilling 
possible. It is the purpose here to intro- 
duce the factor of geology and geophysics 
and examine its relationship to the program 
of extremely deep drilling in exploration 
for oil. It is intended to show that geology 
and geophysics were not only important but 
dominant factors in deep exploration. 

The question as to whether the geologist 
and geophysicist led the engineer into con- 
structing equipment to drill 15,000 feet or 
whether the engineer anticipated the re- 
quirements of geology and geophysics is 
purely academic. The chances are that the 
development of both proceeded hand in 
hand. From a brief resume of the facts the 
reader may judge for himself, but, what- 
ever his decision, it cannot lessen the im- 
portance of the exploration science. 

Within the decade from 1920 to 1930 
drilling depths had reached, in the United 
States, a little over 8,000 ft. The science of 
geophysics was first introduced into this 
country in 1922, by torsion balances in the 
Gulf Coast. The following year, the refrac- 
tion seismograph was brought into the 
coast country, to explore for hidden domes 
or salt structures. Both the torsion balance 
and the seismograph were first used to find 
shallow domes; that is, domes, the tops 
of the caprock or salt of which are less than 
5,000 ft. below the surface. The torsion 
balance measures certain gravity variations 
and the refraction seismograph measures 
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the variations in the velocities of seismic 
waves through different subsurface sedi- 
ments. The effective exploration depth 
limit of the refraction seismograph by 1930 
was not over 7,500 ft. The limit of the tor- 
sion balance was not over 3,500 ft. for 
gravity maxima and not over 7,500 ft. for 
gravity minima. Other geophysical meth- 
ods of exploration such as magnetic or 
electric were clearly limited to less than 
5,000 ft., or thereabouts. 

The inference to be gathered from the 
foregoing facts is that drilling equipment 
by 1930 was definitely keeping pace, if not 
a little ahead of, effective subsurface struc- 
tural exploration. As already pointed out, 
however, deep drilling made phenomenal 
strides from 1930 to 1938. The explanation 
lies, in the writer’s opinion, in the remark- 
able developments of geophysics through 
the introduction and use of reflection seis- 
mograph shooting about 1928. The prin- 
ciple of reflection exploration is the sending 
of a seismic impulse vertically downward 
and picking up and recording the returning 
echoes, much as it is done in modern ocean 
sonic depth sounding. By identifying these 
reflection horizons from station to station 
subsurface structure maps are made, quite 
similar in many respects, as if the data were 
derived from a series of core holes. 

In many parts of the Gulf Coast by the 
year 1932, and later in California, the 
method was perfected to the point where 
reflections were being mapped from depths 
in excess of 10,000 ft. This was the first 
opportunity the exploration scientist had 
to map in detail structural relief at such 
a great depth. By 1932, however, the pro- 
duction engineer had already reached the 
depth of about 12,000 ft., but only in one 
or two individual wells. The definite proof 
of the success of reflection shooting offered 
by the big oil discoveries of the Texas 
coastal fields of Hastings, in December 
1934, and Anahuac, in March 1935, com- 
mitted the operators to drill all the deep- 
seated reflection pictures that could be 
found. Here, without doubt, is the salient 
factor in the campaign of excessively deep 
wells that followed down to the present 
world’s record. The Texas Company, Rigo- 
letts No. 5, Lafitte field, Louisiana, com- 
pleted January, 1937, total depth 10,942 
ft., became the first producer in the world 
yielding oil from a sand below 10,000 ft. 
(WoRLD PETROLEvUM, May, 1938 pg.44—Ed.) 

In this deeper drilling campaign the 
geologist and paleontologist must not be 
overlooked. It is to these two that the man- 
agement must look to decide, after a well 


has been drilled on a geophysical picture 
to a certain depth, whether the structural 
position of the well warrants the additional 
expenditure to drill deeper. This decision 
is one of utmost importance. The recom- 
mendations of the geologist and paleontol- 
ogist have been, in very large part, one of 
the deciding factors in deeper drilling. 

Having guided the production engineer 
to these great depths, the paths of the 
geophysicist and engineer seem now to be 
definitely diverging. The engineer will 
continue on to still greater depths, but the 
trend in geophysics and subsurface map- 
ping is back to the investigation of the 
structure and nature of shallow beds. 
Reflection shooting appears to have reached 
or already passed the peak of its attain- 
ments. The limit of its abilities has been 
reached and much of the available terri- 
tory covered. The newer lines of geophys- 
ical inquiry embrace the analysis of sub- 
soil samples for petroleum gases or mineral- 
ization, suggesting deeply buried oil ac- 
cumulation. This examination brings the 
geophysicist, literally speaking, right back 
to the surface. Great efforts are being made 
in the field of electric resistivities as meas- 
ured from the surface of the earth. A vast 
amount of gravitymeter work is being car- 
ried out. 

Since deep production and drilling is an 
accomplished fact, the next and most im- 
portant question is: Is it 
profitable? Only time and experience can 
answer this question. However, in the 
meantime, it is in order to theorize. It is 
known that deeper drilling costs consider- 
ably more per foot than shallow wells. It 
is also known that earth pressures increase 
with depth. Physicists can determine the 
pressures and, therefore, the approximate 
depths necessary to make all oil into a 
gaseous state. This being true, the yield 
per acre of oil at these greater depths may 
be considerably less than at shallower 
depths. Of course the volume of gas will 
be greatly increased but there is little mar- 
ket for gas. Thus, the problem of greater 
cost with less yield will have to be over- 
come. 

None of the newer methods of geophysics 
gives positive promise yet of rising to the 
stature of the torsion balance or seismo- 
graph. This does not by any means say 
that they will not do so; it is hoped that 
they will. In the meantime it will require 
the combined talents of the geological 
and geophysical professions to keep oil 
reserves adequately and safely ahead of oil 
consumption. 


economically 
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OIL COMPANY EARNINGS DECLINE 
After Reeord Showing in 1937 


By Henry E. Rose 


BDevetorments in the American oil 
industry since the final months of 1937 
were of such a nature as to influence ad- 
versely the trend of profits in refining and 
marketing divisions, especially in the mid- 
continent area. 

A period of overproduction of crude oil, 
accompanied by excessive runs of crude to 
refineries and consequent sharp increase in 
stocks of refined products, particularly 
gasoline, exerted pressure on prices of the 
latter so that first quarter profit yields for 
the industry, as a whole, were approxi- 
mately 30 percent below those in the 
corresponding period of 1937. 

The profit showing, however, was better 
than in most other industries, aided as it 
was by a continuance of record demand for 
crude oil and gasoline. Only the food, drug, 
amusement and liquor industries made more 
favorable comparisons in the first three 
months as against a year ago. All other 
industries, including steel, automotive, 
electrical equipment, machinery, railway 
equipment and textiles, made less favorable 
profit showings. 

Solely crude oil producing companies, 
reflecting the stability of prices in this 
division, came through with the best 
profit yields in the oil industry during the 
first quarter. Plymouth Oil Company and 
Barnsdall Oil Company, in fact, reported 
increases of 10 and 56 percent, respectively, 
as compared with the corresponding three 
months of 1937. 

Amerada Corporation, Louisiana Land & 
Exploration Company and Seaboard Oil 
Corporation registered declines averaging 
18 percent, although their production was 
on a par with, or slightly higher than in, 
1937. The reductions were largely because 
of heavier drilling and other operating 
costs. 

Fully integrated companies, with a few 
exceptions, which were mainly among 
companies on the Pacific coast where 
prices for refined products were well main- 
tained, and some companies with principal 
Operations on the Atlantic seaboard, re- 
ported sharply lower profits. Such mid- 
continent units as Phillips Petroleum Com- 
pany, Skelly Oil Company, Ohio Oil Com- 
pany and Continental Oil Company showed 
declines ranging from 51 to 62 percent, the 
largest curtailment being shown by Ohio 
Oil Company. All four of these companies, 
incidentally, had record profits for a full 
year in 1937, 
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Union Oil Company of California re- 
ported an increase of five percent in profits 
while Standard Oil Company of California 
had a decline of nine percent in the first 
three months from 1937. Tide Water 
Associated Oil Company and Shell Union 
Oil Corporation, with sizeable investments 
in California besides operating on the 
Atlantic seaboard, showed reductions of 
two percent and 20 percent, respectively. 
The Texas Corporation, which has a sub- 
stantial stake in the Mid-continent as well 
as being an important factor in eastern 
states, reported a decline of about 40 
percent. Atlantic Refining Company’s prof- 
its were up three percent in the quarter. 

In the aggregate, the profits of 25 com- 
panies to issue interim reports for the first 
three months of this vear totaled $34,282,- 
000 against $50,316,000 in the same period 
of 1937, a reduction of 31 percent. 

While the industry’s statistical position 
on entering the current quarter (to end 
June 30th) continues unfavorable in several 
respects, accompanied by a continuance of 
subnormally low prices for refined products, 
there have been developments in recent 
weeks which support the belief that the 
abnormal relation between supply and 
demand may be gradully corrected. 

Runs of crude oil to refineries and in- 
ventories of gasoline are still high, and the 
next four to six weeks should indicate 
what, if any, progress has been made in 
curtailment, and whether or not a more 
favorable outlook is warranted. 

From the standpoint of crude production, 
the leading states such as Texas, Oklahoma 
and Kansas, on several occasions in recent 
months, have ordered reduced output 
through their authorized state conserva- 
tion bodies to bring supply into better 
balance with demand. Quite recently fur- 
ther action was compelled in the Mid- 
Continent by the threat of a_ general 
reduction in crude prices. A small in- 
dependent refiner in Kansas, in mid-May, 
announced that it would reduce its pur- 
chasing price for Oklahoma and Kansas 
crude by 25 cents a barrel. This reduction 
was not followed by major purchasers, and, 
in fact, several announced that they did not 
contemplate a similar step. 

That there had been overproduction of 
crude until recently was clearly evident by 
the curtailment in purchases by major 
companies in various areas in Oklahoma, 
Kansas and Louisiana, and to some extent 


in Texas. Their pipeline takings had been 
reduced by approximately 20 percent and 
several refineries are being shut down. 

Too optimistic forecasts of demand by 
the Bureau of Mines and failure in certain 
areas to hold production even to these 
estimates are held responsible, in part, for 
the overproduction of crude oil. In the past 
few months, projected demand by this 
governmental body has been undergoing 
an adjustment to levels more in line with 
potential demand. 

Since drastic steps to curtail crude output 
have been taken only within recent weeks, 
it cannot be said as yet that the possibility 
of a price reduction may be entirely dis- 
counted. Developments during the next 
month or so will bear watching particularly 
the rate of decline in inventories of refined 
products, especially gasoline. 

If prices for crude oil should be reduced, 
it is quite probable that further cuts will 
be made in prices of refined products, and 
the industry, from the standpoint of pro- 
fitable operations will be no better off than 
it is at present. In fact, the demoraliza- 
tion is likely to be greater. 

The crude situation in California has 
been more serious than in the Mid-Conti- 
nent. Overproduction there has prevailed 
for several months and much of the crude 
as well as finished products therefrom, has 
found its way into storage. Even today 
there is excess output and the possibility 
of a price cut is probably more imminent 
than in the Mid-Continent. There is no state 
control over production in California; it is 
by voluntary agreement among producers. 

As for the profit possibilities of the oil 
industry, taken as a whole, in the current 
quarter to end June 30th, any prophecy 
must, of necessity, be made with reserva- 
tions. The indications, assuming that price 
levels hold, are for a somewhat better show- 
ing than in the March period, but materi- 
ally below the second quarter of 1937. 

This prediction, too, is made on the 
prospect that demand for gasoline and other 
refined products will be larger, and in line 
with the usual seasonal trend. 

In spite of the recession in profits of the 
oil companies this year, reductions or omis- 
sions in dividend payments have not been 
as extensive as in other lines. 

Of 22 major companies with shares listed 
on leading securities exchanges, the aggre- 
gate dividend declarations thus far in 1938 


(Continued on page 44) 
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FIVE YEAR FINANCIAL REVIEW—U.S. Oil Companies 

Net Net Funded and/ 
Net Per Share Working Capital or Long No. o' No. of Com. 

Amerada Corp. Income of Com. Capital Assets Term Debt Pref. Shares Shares Surplus 
ee ‘ iceveenenee $2,400,028 $3.04 $3,714,837 $11,684,811 abkwnetuee peeks 788,675 $5,055,621 
ee . ne ee ares , 1,983,901 2.52 4,183,364 DE stereos i tdanné ‘ 788,675 4,232,943 
bawabns , ; 1,797,613 2.28 5,008 667 9,227,589 pisherden divine 788,675 3,826,392 
Seer . , , P : : 1,736,420 2.20 5,096,673 8,966,293 ‘Viethes jj ~<eevecs 788,675 3,606,129 
SG bw ak cee — ee ‘ 380,443 .50 4,942,424 8,576,743 Lenekerne’ errr 767,375 3,424,559 

Atlantic Refining Co. 

_ .. Pee ee ee re 9,935,045 3.51 22,824,810 134,126,471 508,858 148,000 2,663,999 71,733,501 

a reer ; 7,342,197 2.59 34,627,900 113,737,073 522,793 148,000 2,664,000 64,841,504 
er e 7 as 3,970,598 1.49 36,512,103 111,157,824 ee 8 =—=§._ «eas ease 2,664,901 65,617,388 
eee . P : 5 5,512,105 2.07 37,960,843 109,739,314 _ «a 2,664,902 66,791,823 
Saree. Ka kedeaunauny vers 6,556,377 2.46 20,015,187 104,489,510 14,046,793 Saeed 2,665,234 64,202,597 

Barnsdall Oil Co. 

Se aieentw aint were jaws 1,903,029 84 1,465,258 11,628,526 3,861,743 Gaeabnes 2,250,344 6,396,684 
SG cna dsp laaleach x bnwsedaio seeatdes 2,262,544 1.00 4,611,623 10,044,519 ae 8 aAKeccess 2.247,974 7,471,507 
ee eT OE eens ee 741,136 .34 2,152,780 7,659,141 oe ates.  Avidwas 2,131,090 7,256,270 
ae péwbeteawetada si (d) 1,029,447 ‘ee 3,719,365 14,968,355 a 8=—hls Sd oes 2,205,451 9,096,713 
Na Gl ee ncsaeetsue.s . Sulscueaat (d) 1,942,635 Pee 3,760,360  Sehentuads  ‘neosnies 2,258,779 10,695,191 

Consolidated Oil Corp. 
rhs Geld Wake 4a saa ick Via wl dd ar ¥ Giale@alee > 20,809,295 1.44 78,130,681 209,354,872 48 564,969 54,491 13,915,617 190,874,640 
a Mavien ida thee ae 16,728,929 1.18 78,118,866 204,171,446 49,720,570 56,592 13,944,886 182,866,672 
a ee Se pS kied bs Ra aba eba es 11,306,904 14 78,377,440 200,965,255 40,181,938 106,028 13,983,237 180,540,203 
oe adauihd gi déxnrs nate aacaiels wa woke 553,282 (e)5.43 75,099,378 208,402,801 47,343,015 101,844 13,996,172 175,399,041 
EES tee R  SO E aa 133,580 (e)1.28 92,983,007 204,832,796 53,790,823 104,114 14,025,551 176,234,473 

Continental Oil Corp. 

GRE hee S4RGY SMM AEA cults ceaeaes 13,948,460 2.98 30,395,524 GRRE SE ey 4,662,388 69,133,647 
DUK rks Rude tickle ial cuits eieuawes 9,612,597 2.05 28,749,999 DE 0 $kessGases: dhwebesie 4,738,593 61,875,373 
RS ee 654.14 Saeoreale te ada htop es 8,813,561 1.88 31,154,643 sek =f alot abs 4,682,664 56,880,127 
CM einhehelAcuieu <a sned eee eee 4,865,358 1.03 25,390,339 Pe didteiviis:  sexavier 4,738,593 51,780,703 
NT Sa oe i we rials 56% leg ewes kak Ca 2,275,860 48 29,628,797 41,922,070 Pe, wsvbiaad 4,738,593 48,549,652 
Creole Petroleum Corp. 
NY athe boca a gable ni lui ou Wrrleletxnoibacssee-s 11,218,752 1.61 17,073,570 SC, OD. ieee aa als 6,974,356 35,638,823 
I Seb a 8 dhe tik Seis Bead lw oda era iat 8,596,448 1.23 14,757,203 DE Soccer aa 6,975,383 32,469,427 
ER SENS Oe eet ae a eee 5,509,067 .19 8,229,979 52,877,364 Macs,  ariuthed 6,974,356 27,357,909 
Dict Pileduawice sesladeen bea cne eee 5,315,254 -16 5,174,439 ESE ES oc ee re 6,974,356 22,657,566 
IG hiss shila rasa ivss4- bowel aoeiaie eit 4,106,099 59 3,356,137 eer - ial 6,974,356 22,102,453 
Gulf Oil Corp. 
RES TES Pe one ee a A 31,854,065 3.51 118,361,299 339,864,527 ; | 9,076,202 125,071,106 
CE anargh is uo lien gate eile Bats 26,356,003 2.90 81,837,311 313,146,546 Ee 9,076,202 102,756,263 
MING. 9 5. badin aoa puddle nese hoandeewais 10,551,720 2.32 96,410,624 288,757,680 87,166,000 _............. 4,538,101 199,049,566 
NS si Stic 085 4 4G adds anceps dpek tome os 2,811,183 62 97,615,006 283,076,187 Saar 4,538,101 189,737,492 
DR CUGSRNCe sii ta asdedeeees ake ake (d)11,386,387 “on 90,174,574 276,725,868 102,462,863  ........ 4,538,101 190,155,467 
Humble Oil & Refining Co. 
DN Sab sdeharaGoes edain-wde se netadeekatn 46,924,001 5.22 8,245,084 269,905,258 ee 8,987,840 103,172,103 
IR oe sia ed 05S aduicd aan alee anaes 34,183,527 3,80 26,962,743 226,310,687 ee 8 8=§. $s ew vcnais 8,987,840 74,846,370 
CLK SRSA eb othn se losereteualaws 23,966,326 2.66 29,002,746 204,138,789 ee 9,000,000 53,499,275 
eid areidsiy die aRaes Sich ueu eR edmeted 21,989,954 2.45 31,580,204 193,059,994 | 8,968 479 38,078,401 
EE yap Vid 5 nxtaae segs hilees euenee 20,847,817 2.32 46,952,934 179,020,501 18,950,000 ........ 8,985,666 132,405,573 
Imperial Oil, Ltd. 
IR sao Aca ts his cant nope a eat cn So 26,442,157 98 64,239,390 DE) Geeaceeees  xaipaedtn 26,965,078 73,879,023 
Cor dives encisaeandecmaredhesen 25,628,285 95 71,088,190 PE  bineceeeek cdpbarkind 26,965,078 81,133,214 
RG war tial ind ard ahas. Sse ite eck wa ica ole nia 25,229,850 94 72,607,155 et 8 eshativsne # S60egbas 26,965,078 89,211,976 
ES Ai didihidte Sound bake ain 6idebk eae sseeoole 25,771,653 96 69,055,219 Dn  “gaccnkenin  ‘<teatacs 26,919,871 97,678,704 
I a ans dia che ia a tie aa kN argo eesucee 14,101,561 52 49,243,315 ee §€=“<estekkes i eiddones 26,857,152 110,645,191 

Mid-Continent Petroleum Corp 
0 _ Aer eee he ee 5,304,877 2.85 18,404,109 DT ikeisuaes gusewoes 1,857,912 42,231,402 
NY wd ache Dias lhide avd Gd eaaainea ad ea 4,177,578 2.57 17,771,833 ee sciskwenes  senennen 1,857,912 40,519,334 
Le hed Nea whe nee tcakbe ak ewes 2A17,175 1.31 17,132,369 DE sitccrness Winbond 1,857,912 38,311,091 
DT cfescigit 5. Gis snide ip eo 5Ea¥ week aw 828,093 45 15,133,343 Pn | wawsesibas  wiaswaed 1,843,872 36,893,649 
CCC eon ere ane eee (d) 1,766,438 _ 14,779,310 nn  <ecécccades ‘aitexcia 1,857,912 13,174,089 

Ohio Oil Co. 

I a ee ee ee ee ee 11,862,107 1.31 28,777,772 rr 548,077 6,563,377 17,710,658 
NG Sao Oia nah pid, 5p eee eS a 7,881,571 -70 32,053,658 (k)98,999,683  .......... 548,077 6,563,377 18,570,516 
SR a ee emer ane 5,488,267 .33 32,155,437 ee 548,077 6,563,377 17,915,323 
Nes area wen wex Vern buanbsaaeke 5,411,924 32 33,740,981 re 580,943 6,648,052 10,789,515 
Dr Aa edas 64s debeicexaciewssacaees (d) 133,016 ane 32,438,578 Sk tte wcese 580,943 6,648,052 11,672,319 
Phillips Petroleum Co. 
DMstae Ride erakchurienneeduddedsee 24,113,874 5.42 30,657,681 158,719,012 OF 4,449,052 37,302,764 
ER eee te eye 17,875,489 4.22 23,362,194 146,812,781 rere 4,449,052 29,153,170 
eas bk tbe dae tuduecadeeemewes 13,421,703 3.23 23,450,267 137,258,621 et 8 8=—ls herpes 4,152,836 21,954,036 
DC iene dé Se dikadddsdon ba ennamnieudea 5,757,308 1.38 21,601,235 136,992,626 8 ee 4,153,235 13,721,113 
DG Ogi @ee ide dedue eau eh me ook 3 1,500,695 36 19,652,248 141,510,522 Se heb etwas 4,154,687 12,116,812 
Pure Oil Co. 
Gd NG-HEChdbn sii ob ne tebaeNdea eed 11,403,805 2.15 26,285,254 106,907,568 2,665,760 725,431 3,738,143 46,052,869 
DA teeth tsa Binet a gh Gots ep aseek Dabaanialing 7,658,372 1,63 22,195,113 115,413,650 35,194,361 359,617 3,285,120 41,385,155 
 C6t.A0 ERK EVRA ESTAR Oa REe 8,150,026 2.00 24,685,287 110,753,615 38,743,113 309,000 3,038,700 41,728,169 
Ais Gui thet deat nnnaesnedensoeks (d) 884,872 wade 12,175,503 108,456,105 28,500,000 300,270 3,038,700 34,768,621 
MN TIAS WI5t DADE RESS MRE NRECOIIeEaee 811,086 (s)2.75 12,804,584 102,602,376 30,500,000 300,270 3,038,700 35,766,659 
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Net Net Funded and/ 
Net Per Share Working Capital or Long No. of No. of Com. 
Seaboard Oil Co. Income of Com. Capital Assets Term Debt _— Pref. Shares Shares Surplus 
1937 re ‘ $2,447,130 $1.97 $2,374,122 $6,273,767 iitrieintaden ts eee 1,244,383 $2,343,374 
1936 2,485,675 2.00 1,726,067 5,750,047 Seesaeesare eer 1,244,383 3,084,451 
1935 ’ : 1,670,847 1.34 2,149,116 5,660,271 phaeabaves ‘ . 1,244,383 1,843,158 
1934..... i 1,375,590 1.10 2,323,826 5,523,004 ee 1,244,383 1,416,694 
1933..... ee creek 1,275,565 1.02 2,826,454 5,460,401 1,244,383 1,285,487 
Shell Union Oil Corp. 
1937...... 20,668,880 1.44 54,800,185 269,950,839 61,021,430 341,100 13,070,625 17,350,251 
1936...... (s)22,494,364 1.57 52,628,694 262,438,076 58,764,000 343,500 13,070,625 11,579,155 
1935 ,; 6,812,835 37 41,353,931 261,648,294 50,153,979 388,166 13,070,625 3,419,589 
_ (d) 949,111 39,068,934 260,050,464 53,581,227 400,000 13,070,625 (d)18,435,042 
1933...... diene’ habe (d) 5,250,290 56,784,051 270,029,142 81,540,451 400,000 13,070,625  (d)17,081,141 
Skelly Oil Co. 
ae = ; é 6,488,346 6.06 7,823,108 40,868,979 11,734,598 66,300 1,008,549 16,297,582 
1936..... ee heute 4,850,314 4.42 5,476,993 38,014,854 10,852,493 66,300 1,008,549 11,647,109 
1935 ‘ . : > 2,585,849 2.16 5,946,672 33,260,799 8,756,859 66,300 1,008,548 9,335,556 
1934...... , etistnens 713,577 30 5,841,952 31,527,488 9,615,679 67,000 1,008,548  (d) 2,745,942 
re AR Eee eee eee er (d) 1,107,661 ee 7,956,075 29,563,306 9,814,000 74,800 1,008,548  (d) 3,795,193 
Socony-Vacuum Oil Co., Inc. 
Sere , cteheuivabnenerye 56,808,264 1.82 223,646,989 457,125,753 128,063,217 31,708 452 189,654,276 
oe , : ineeons 42,909,362 1.38 166,291,713 424,296,564 68,372,972 31,151,071 157,766,869 
ee ‘ iddGuSNeMoegee 22,525,892 11 186,858,832 400,094,099 74,326,495 31,708,456 146,736,060 
1934...... deesdvenssessmaeet 24,121,297 16 184,148,471 400,204,514 85,014,584 ' 31,154,279 138,588,901 
Ma céeccce Larne a tarnemnnnnsiaeemebs 22,545,462 11 208 663,144 613,445,907 83,312,556 — 30,905,006 55,866,705 
Standard Oil Co. of California 
er nneeee iis es 41,254,778 3.15 61,529,257 449,046,236 494,900 reece 13,102,900 = 229,298,177 
1936 a :, ation ata oan 23,310,223 1.78 58,160,244 448,223,894 5,000,000 ‘ ‘ 13,014,754 217,070,827 
I i oi hipaa (rwsewedandain 18,594,330 1.42 62,647,719 445,640,587 5,000,000 oP 13,102,900 212,453,308 
eee (diene acannaen ee aat 18,327,807 1.40 80,120,833 437,191,071 nreeerreey 13,102,900 211,733,009 
ee sidicat halaiatiodetee annual 7,560,903 58 85,290,291 446,139,358 ....... ; 13,102,900 213,630,216 


ees ree maweee 55,950,784 3.66 156,867,152 371,586,035 8,598,544 ‘ 15,267,030 284,891 637 
Se eentusaenes we 46,883,448 3.09 165,331,918 347,502,925 4,094,689 15,196,241 265,367 464 
fan pictetleanhoiaae 30,179,895 1.98 170,876,326 366,184,636 10,579,963 15,215,677 253,905,946 
a eee Gdictercseees 18,949,680 1.25 182,889,895 175,715,684 8,413,670 , 15,215,677 226,267,121 
EE ne eee aan arene a ee ee 17,674,351 1.14 192,298,854 306,632,853 777 ,A13 15,528,504 228,047,576 
Standard Oil Co. (N. J.) 
es ee ne 147,993,147 5.64 434,929,054 1,193,534,803 139,268,806 26,224,767 562,569,681 
a ee ee ee 97,774,583 3.73 432,337,756 1,042,421,175 84,573,564 26,224,767 491 093,355 
ar _ errr eT 62,863,192 2.43 425,337,478 1,054,520,041 82,772,730 . 25,856,081 448,127,942 
ll aa iniciaen bine sath Oendaie el 45,618,960 1.76 407,165,346 1,082,380,163 141,461,816 , 25,856,081 449,062,205 
Sa sbabboberiaweddekntesed 25,084,310 97 407,177,198  1,060,449,508 179,398,236 25,761,465 507,846,292 
Standard Oil Co. of Ohio 
er ee Peer ere eer 3,362,960 3.66 10,625,869 39,874,172 wariais he ingicn 120,000 753,740 18,682,477 
1936...... CER ENED 4,194,314 4.16 12,764,256 34,730,917 602,026 120,000 753,740 17,112,466 
’ = atise apa tparocehen iste ¥s 2,690,647 2.77 11,245,428 34,427,880 741,915 120,000 753,740 15,275,632 
ee peewee aaeukveiel . (d) 1,913,735 — 8,670,081 35,771,654 266,800 120,000 753,740 13,184,984 
Ne ike ncwmedeen shiiniease ae Weten en (d) 823,357 nae 10,600,970 34,619,520 305,855 120,000 753,740 15,945,709 
Sun Oil Co. 
NO sia hi sore Sa weal eit a alae ae 9,544,085 4.17 23,813,873 74,090,757 10,330,326 100,000 2,328,330 10,953,754 
1936....... PRATT INT Maia 7,563,554 3.44 20,628,939 70,007,334 6,467,583 100,000 2,156,825 10,053,004 
ae ; : eee 7,100,239 3.45 20,043 466 62,787,994 6,675,681 100,000 2,030,988 9,512,101 
td tie tnkeneknenaacaietabdids ats 6,650,464 3.51 16,250,464 62,545,483 6,500,000 100,000 1,893,982 9,609,319 
Divtihticvintibhenaetdaneaeaasaes 6,971 844 4.04 18,134,634 60,640,679 10,541,000 100,000 1,576,697 10,778,750 


a nee eT rr rere 54,574,319 5.02 127,058,606 329,648,904 65,667 412 10,875,006 187,358,901 
1936. Pedandeone 38,260,341 4.10 93,179,802 295,631,713 88,819,129 ‘ 9,336,739 135,946,875 
re hvaeeeeen baaes 17,065,037 1.83 125,756,164 257,074,288 93,253,676 9,340,069 103,074,635 
oo oe oan — peebieke 5,545,205 59 119,372,463 266,660,893 103,600,076 9,349,733 103,232,978 
Eee itssetstscsiionssss Gi See ios 126,073,698 266,020,236 104,092,777 10,352,371 111,612,512 


FE EE ree eee 15,801,383 2.09 42,019,706 123,923,854 39,168,798 500,000 6,369,175 28,285,935 
MRSS RRR ears 10,217,928 1.11 31,990,255 120,062,336 15,925,172 626,221 6,288,512 25,634,444 
. sidilasiliaaensesne 7,865,701 .73 33,682,501 117,806,258 19,774,335 626,221 5,642,342 21,336,760 
nc dinweuiainwhanadvsasieudie om 5,810,657 35 41,220,500 113,226,094 2,504,892 636,222 5,631,341 20,620,669 
See nivale now mp 7,265,301 61 43,241,327 114,383,792 9,280,790 643,023 5,618,672 20,967,673 

Union Oil Co. of California 
_ ne ene ere 12,061,332 2.58 41,888,136 112,174,792 18,026,500 4,666,270 21,691,244 
MENG tin di asntenes vewedhasvdncss 6,133,398 1.40 36,147,816 107,856,361 20,326,500 4,386,070 15,868,299 
Seacalaceseaasbiie ite 5,038,286 1.15 35,545,741 108,543,534 21,526,500 4,386,070 14,120,970 
scauenee nadine 2,902,733 66 35,976,560 107,956,010 21,489,500 - 4,386,070 13,914,222 
ee Sebatesenentuld 1,954,279 5 42,640,151 139,738,680 26,687,000 4,386,070 47,060,129 

(d) Deficit. (s) On $100 per combined 51%, 6 and 8% prefered (k) Exclusive of good will, patents, ete. 

(e) On preferred stock. (i) Including good will, appreciation of properties, etc. (s) Including profit of $2,909,087 from investment sale. 
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total $115,159,000 compared with $127,- 
831,000 in 1937, a reduction of only nine 
percent. Of these companies 13 provided 
for the same dividends as a year ago; five 
will pay slightly less; one will not make any 
payments and three will have paid more. 

Ohio Oil Company, which made a $0.50 
distribution on common in June, 1937, 
announced early last month that it would 
not make a payment at this time. The rea- 
son given for the omission was a curtail- 
ment of 13 percent in crude sales because 
of reduced allowable production by state 
regulatory bodies which, together with 
reduced pipeline runs and refinery net 
backs, has temporarily increased the com- 
pany’s unit cost of production, and ma- 
terially reduced earnings. 

Companies which are distributing less 
than in the early months of 1937 are Con- 
tinental Oil Company, paying $0.50 a 


share against $0.75; Mid-Continent Pe- 
troleum Corporation, $0.25 against $0.50; 
Standard Oil Company (N. J.), $1.00 
against $1.25; Standard Oil Company of 
California, $0.70 against $0.75; and Stand- 
ard Oil Company of Indiana, $0.50 against 
$0.80. 

The Texas Corporation, Tide Water 
Associated Oil Company and Union Oil 
Company, on the other hand, will have paid 
out more in dividends this year than in the 
early months of 1937. 

With final results of the industry’s opera- 
tions for 1937 now available, it is evident 
that aggregate profits of 23 major American 
companies attained a new high record and 
surpassed those for 1929 by three percent. 
These companies netted a total of $607,- 
423,900 last year, equal to $3.20 a share on 
their combined shares of common stock 
outstanding, after allowance for preferred 
dividends. 


There was a gain of 37 percent in profits 
for these companies over 1936 ($443,340, 
000) when the average per share was $2.40. 
Their net profits in 1929 were $589,607 ,600. 

Twelve companies established new rec- 
ords in 1937; namely, Consolidated Oil 
Corporation, Continental Oil Company, 
Humble Oil and Refining Company, Ohio 
Oil Company, Phillips Petroleum Com- 
pany, Skelly Oil Company, Socony-Vacuum 
Oil Company, Inc., Standard Oil Company 
(N. J.), The Texas Corporation, Tide Water 
Associated Oil Company, Sun Oil Com- 
pany and Creole Petroleum Corporation. 

In the accompanying tabulation are 
shown net income, per share earnings, 
working capital and other pertinent finan- 
cial data for the 23 major American com- 
panies and for two companies operating 
abroad, the Imperial Oil Company, Ltd., 
and Creole Petroleum Corporation, for the 
past five years. 


U. &§. SUPPLY Situation Bettered 


Curb on Crude Production and 
Runs to Stills Brings Reduction 
in Fuel Stocks and Lessens Dan- 
ger of Price Unsettlement—Big 


Gain in Exports. 


First signs of definite improvement in 
the petroleum supply situation in the 
United States began to appear in May. 
Prior to that time the position had been 
growing increasingly precarious and threat- 
ened a breakdown in the crude price 
structure which might have spread though- 
out the industry with disastrous conse- 
quences. The change in trend though not 
yet fully established gives hope that any 
such price disturbance may be avoided. 
The better outlook is due in part to econo- 
mic causes but in still greater measure to 
the determined stand taken by state prora- 
tion officials and members of the industry 
themselves against the further building 
up of surplus stocks through excessive 
production. 

Crude production, which had risen above 
3,400,000 bbl. daily in March and April, 
turned downward during the second week 
of May. Crude stocks have dropped to 
302,597,000 bbl. on May 21, from the high 
mark of 308,237,000 bbl. reached in April. 
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Motor fuel stocks on January 1st were 
above 77,000,000 bbl., or roundly 12,000,- 
000 bbl. greater than at the beginning of the 
preceding year. These stocks continued to 
mount until they exceeded 93,000,000 bbl. 
in the latter part of March and remained 
above 90,000,000 bbl. until after May 1st, 
when the first substantial reduction took 
place, bringing the total of finished and 
unfinished stocks of gasoline down to 
87,964,000 bbl. on May 28th. 

Domestic demand for motor fuel during 
the first quarter of the year amounted to 
108,296,000 bbl. according to statistics of 
the United States Bureau of Mines as com- 
pared with 106,250,000 bbl. in the cor- 
responding period of 1937. This was an in- 
crease of approximately two percent, which, 
though somewhat less than had_ been 
estimated in some forecasts, actually rep- 
resents a substantial increase in total 
volume with the season of heavy consump- 
tion still ahead. 

While the requirements of the domestic 
market have increased at a much lower 
rate than during the early months of 1937, 
the export movement of both crude and 
products has continued to expand beyond 
all expectations. For the first three months 
of the year crude export amounted to 
17,402,000 bbl. as compared with 10,569,- 
000 in the first quarter of 1937, a gain of 
65 percent. Exports of refined products in 
January-March period were 25,797,000 
bbl. this year against 21,685,000 bbl. in 
the same three months of 1937, a gain of 
19 percent. During the first quarter of 
1938, therefore, combined exports of crude 


and principal products showed an_ in- 
crease of 34 percent over the corresponding 
period of 1937 as compared with a gain of 
23 percent in 1937 over 1936. Should export 
demand continue throughout the year at 
the same rate as in the first quarter more 
than 300,000,000 bbl. of crude and prod- 
ucts will be needed to meet its requirements. 

Daily demand for motor fuel during the 
first quarter of the year, combining both 
domestic and _ export 
1,330,000 bbl. For the second quarter, 
allowing for a normal seasonal increase, it 
should average 1,650,000 bbl. or more. 
With production held at or about 3,300,000 
bbl. and runs to stills kept around 3,000,000 
bbl. a substantial reduction in gasoline 
stocks will be brought about by June 
30th. Opinions differ as to the volume of 
stocks that are to be regarded as normal but 
75,000,000 bbl., including finished and un- 
finished supplies, could hardly be regarded 
as excessive considering that it would 
represent no more than 60 days supply. 
This goal is within reach if present restric- 
tions upon production are continued. Its 
realization will vastly strengthen the mar- 
ket situation and remove the chief threat 
of a break in crude prices. 


movements, Was 


U. S. PETROLEUM EXPORTS 





(Statistics in thousands of bbi.) 
1935 1936 1937 
Ts caspeeanagiand 51,430 50,313 67,686 
ne pl canes yt ey 37,974 
jatural gasoline........ , yi nats 

ia dn wos 6. ss 6,455 6,936 8,907 
Gas oi! & distillates... .... 14,351 20,448 30,024 
Residuai fuel oil... . . 11,334 14,435 15,304 
Lubricating oil... .. . ee 8,351 8,691 10,921 
IR eo 5 tb ak vvedewne: 30,304 33,407 36,129 

Total................ 150,591 164,773 206,945 
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ANCIENT 
DRILLING 
EQUIPMENT 
EXHIBITED 


By E. Crawford Smith 


Priviinc tools which revealed the 
presence of gas in the Louisiana subsoil 
more than a century ago were recently ex- 
hibited by D. E. Fuellhart, petroleum en- 
gineer with the Louisiana Department of 
Conservation in New Orleans. More than a 
thousand petroleum geologists, attending 
the recent convention, viewed these tools 
and marveled at the handicraft of the 
blacksmith slave Solomon, and the ef- 
fectiveness of these early well tools. Ex- 
pression was made that they embody most 
of the principles found in modern equip- 
ment. 

With a 15 slave-power engine at the 
winch, and by means of tools forged at the 
anvil of the old slave, Louisiana’s first gas 
well was drilled in Natchitoches parish 
about 1821. 

The tools used in drilling this well to a 
depth of 400 ft. were lost to knowledge of 
the plantation owners for many years, but 
the story of the drilling of the well was kept 
in a log, written in French on the back of a 
page from an old account book, and handed 
down in the family. 

In recent years, while a field was being 
prepared for the mower at harvest time, 
one of the tools was exposed, and a search 
in the field resulted in the recovery of many 
of the pieces as well as 200 ft. of the drill 
stem. 

The slave Solomon’s masterpiece was a 
double helix corkscrew bit, with two per- 
fectly intertwined arms spiraling downward 
and each making a turn and a half to the 
point of the bit. One of the bailers was 
a long iron cylinder with a hole in the 
bottom and fitting it, on the inside, an 
iron ball which was lifted by the hydro- 
static pressure of the water as the cylinder 
was lowered in the hole. 

There is also a wing flap bailer, an ad- 
justable diameter reamer, a square hole 
spudding tool, rock bits for crushing rock 
and spoon bits for sidetracking them, screw- 
cup bits and various corkscrew bits. 

The drill stem was square and of solid 
iron with side measurements of about one- 
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Early slave-manufactured drilling equip- 


ment used in Louisiana. 


and-one-eighth inches. The jointing re- 
vealed considerable ingenuity on the part 
of Solomon, the blacksmith. A clevis with 
V shoulders were bolted to prevent bending 
at the joints, and the drill stem could be 
used for spudding or rotating. Holes were 
provided in each joint for the insertion of 
iron bars by means of which the stem was 
rotated. 

The well was drilled on the plantation 


| 
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home of P. Phanor Prudhomme, near the 
village of Bermuda. It was intended as a 
water well, to supply the plantation home, 
but after encountering gas flows twice, was 
finally abandoned at the depth of 400 ft. 
A son of the original owner, born after 
the drilling of the well, in later years re- 
membered the caved in remains of the old 
“A’’ frame used in drilling. Half of the 
cypress log which had served as a drum for 
the winch is still on the site of the well and 
Solomon's blacksmith shop, in which the 
tools were forged, stands a few feet away. 
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ESTHONIA Produces 500.000 Bbl. Petroleum 


from Shale 


Huge Reserves of Oil Saturated 
Shale in Esthonia Make Possible 
an Industry that Supplies Oil for 
Export as Well as Domestic Con- 


sumption. Shale Gasoline Sells 


for 32 Cents per Gallon. 


Esruonta, one of the free states that 
sprang up in northeastern Europe after the 
world war, comprises an area of 18,353 
square miles of main land, islands and lakes. 
Its population is less than 1,200,000 per- 
sons, of whom about 11 percent live in the 
chief city, Tallinn. A few years ago Estho- 
nia was almost entirely an agricultural 
country; at the present time it is going 
through an industrializing process which so 
far is based almost entirely on the mining 
and utilization of the country’s remarkable 
shale deposits. 

About one-ninth of the total area, that 
is to say, about 3,000 square miles is under- 
lain by deposits of oil shale, estimated to 
amount to more than 6,000,000,000 tons. 
Almost without exception these deposits are 
high grade; run-of-mine samples show 26 
to 28 percent of crude oil and have a heat 
value of 3,000 to 3,500 calories per kg. 

The existence of these oil shales has been 
known from time immemorial, but until 
recently nobody knew much about what 
to do with them; due to the lack of tech- 
nical and business knowledge they had only 
a limited local importance. The first 
attempt at rational exploitation on any 
considerable scale was made in 1918, when 
the Government Oil Shale Industry Corpo- 
ration was founded; this corporation is now 
known as First Esthonian Oil Shale Works; 
the establishment of this concern was one 
of the first acts of the new government, and 
is regarded as one of its distinguished suc- 
cesses. The first private stock company 
formed for the exploitation of oil shale 
(which in Esthonia is called ‘‘Kuckersite’’) 
was founded in 1922 under the name “Eesti 
Kivioli’” in Kivioli; it is now the largest 
concern of its kind and operates with Ger- 
man capital. Other firms engaged in exploit- 
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Above: Mining oil shale in the Government’s 
Kochtla-Kawa deposit. Right: Mine wagon 
being emptied at the shaft-head of the Govern- 
ment mine at Kuckruse. 


ing oil shale are: ‘‘M. E. Oil Syndicate, Ltd.” 
of Vanamoisa, founded in 1923; ‘‘Kutti- 
joud” (1925); and ‘“Port-Kunda” (1936). 

From the date of their foundings up to 
the beginning of 1937 these five concerns 
have worked about 7,500,000 tons of oil 
shales; of which the government works 
have handled about 4,500,000 tons; this 
concern has held the lead from the begin- 
ning. Of the 660,000 tons of Kuckersite 
mined in 1935 and 842,000 tons in 1936, the 
government plants took out 275,000 and 
400,000 tons, respectively. 

Of the 7,500,000 tons of Kuckersite that 
have so far been mined, about 1,800,000 
tons have been worked up for oil; the rest 
about 5,700,000 tons have been used 
directly as fuel. When the industry was 
first started nearly the entire production 
was stoked into furnaces; now, a con- 
tinually increasing proportion is distilled 
and the product marketed as gasoline and 
various oil derivatives, so it seems that 
Esthonia is on the way to acquire a place 
among the oil producing and oil exporting 
countries. 

Up to recently,” Esthonia imported coal; 
this importation has now almost entirely 
ceased. Households, factories and even 
locomotives are now fired with oil shale 
or shale oil. The shales have practically 
the same fuel value as wood, but contain 





much more ash or non-combustible residue 
—about 43 percent. It is apparently a 
testimony of the patriotism of the Estho- 
nians that on nationalistic principles they 
put up with such a fuel, but the combustion 
technologists have also done their part by 
constructing new types of furnaces that 
are well adapted to the circumstances. 
Furnaces have been designed for burning 
large, medium and small sizes. Large in- 
dustrial works, such as the Port-Kunda 
Portland Cement Works, the Electric 
Power Plant in Tallinn, etc. have specially 
designed furnaces for burning the 10-50 
millimeter size; smaller plants use the finer 
sizes on flat or step grates with secondary 
air inlets. The locomotives are mostly fired 
with shale oil, but some use fine shale in 
fire boxes with wide, flat grate bars, that 
can be turned through an angle of 90 deg. 
to dump the ash; the ash receivers of these 
locomotives must naturally be quite roomy. 

Kuckersite is essentially a mineral sub- 
stance that is heavily saturated with a 
fossil sapropilite. As it comes from the 
mines its average moisture content is 14 
percent, and, as stated, the ash content is 
43 percent, of which 34 percent is mineral 
ash. As also stated, up to the beginning of 
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1937, about 1,800,000 tons of Kuckersite 
had been distilled, producing about 340,000 
tons of crude shale oil. In 1937 the produc- 
tion of oil was 111,907 tons, in 1936 it was 
63,458 tons, and the rate of production is 
greatly accelerating. It is confidently pre- 
dicted that in a very few years the production 
will be quadrupled. A number of new enter- 
prises have been organized and some of these 
will be ready to begin operations in 1938. 

The older factories that have several 
years’ experience behind them have devel- 
oped three distinct distillation processes for 
working up Kuckersite. A brief description 
of these processes is given below. 

The Government oil works now has an 
oil output of 70,000 tons annually and 
operates with upright generators with 
interior heating according to the Pintsch 
system. 


The most important among the private 


plants is that of the Eesti-Kivioli, which by 
the end of 1937 had attained an annual 
shale oil output of 70,000 tons, the facilities 
of this plant are still being expanded. The 
process is carried out in a tunnel furnace 
with exterior heating. These furnaces 
operate continuously for a period of four 
weeks and then are shut down three or 
four days for cleaning. 

Third in importance is the plant of 
the Estlandska-Oljeskifferkonsortet which 
works with Swedish capital. It is equipped 
with externally heated furnaces like those 
of the Eesti-Kivioli. The plant is being 
expanded to have a yearly production of 
30,000 tons by November, 1938. 

Finally, there is the plant of the English- 
owned New Consolidated Gold Fields, Ltd. 
which has developed its own shale distilling 
process. It employs rotary, externally 
heated cylindrical furnaces according to the 
Davidson System which can operate con- 
tinuously for a stretch of four months 
without shutting down for cleaning. There 
are eight of these cylindrical furnaces with 
a total daily throughput of 220 tons, and 
the operation is considered very satisfac- 
tory. Before starting operations in Esthonia 
this English company conducted distilla- 
tion tests on Kuckersite in Colchester 
(near London) and also in California, and 





Crushed oil shale is fed into the generator-re- 
torts (Pintsch system) of the distillation plant. 


chine shop in Tallinn would be given an 
order for a complete shale distilling plant for 
Australia. 

The crude oil obtained by distillation of 
Kuckersite is very similar to crude petro- 
leum. It is asphaltic in character and yields 
a variety of valuable products. Among 
these is an oil that can be used as a wood 
preservative, much like the well known 
carbolineum, which contains phenols, and 
cresols. Asphalt is another important prod- 
uct, and is used in road construction, 
manufacture of roof and insulating papers, 
etc. Consequently Esthonia no longer im- 
ports asphalt and has begun to export it, 
especially to Germany and the Baltic 
States. The other distillation products have 
likewise displaced the corresponding for- 
eign products from the Esthonian market, 
and are even being exported; this especially 
applies to gasoline which has a high anti- 
knock rating. 

The average yield of crude oil from the 
distillation of Kuckersite in the Esthonian 
plants is about 20 percent; the yield of 
gasoline is about 20 percent, calculated on 
the weight of the crude oil. During 1937 
the amount of Kuckersite mined in Es- 
thonia amounted to 1,123,860 metric tons, 
or about 46 percent more than in the same 
period of the preceding year; the increase 


erection in 


in the amount of shale passed through the 
stills will be proportionally greater. Accord- 
ing to official figures, in 1937 exports of 
shale oil amounted to 53,882 metric tons 
which is 368 percent of the amount ex- 
ported in the preceding year. The increase 
in the value of these exports was by 494 
percent to $1,129,000. 

4,000 
ployed in this industry, which is estimated 
$9,560,000. Annual 


capacity has now 


Approximately persons are em- 


to have a value of 
production 
reached about 185,000 metric tons, and it is 
expected that the distillation plant ex- 
pansions will raise the oil shale 
figure to 1,500,000 tons for 1938. 

In conclusion we will note a few prices. 
quoted on the Tallinn market. Here one 
U. S. gallon of Kuckersite gasoline costs 
32 U. S. cents in bulk, 33 cents in tins, 
whereas imported gasoline costs, including 
tariff and taxes, 33 cents in bulk and 35 
cents in tins. There is thus little or no 
spread between the prices of the domestic 
and the imported products. The domestic 
industry has the advantage of a very cheap 
raw material and only moderate taxation; 
besides, labor costs are very low. Of the 33 
and 35 cents paid for imported gasoline the 
tariff accounts for 8.1 cents and taxes for 
11 cents. 


crude oil 


mining 
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STORAGE POLICY Reflected by British Imports 


Baitisu oil import statistics are already 
reflecting the government’s national storage 
policy, to which several references have 
recently been made in Parliament. 

Debating the oil position in the House 
of Lords earlier this year, Earl De La Warr, 
the Lord Privy Seal, said: 

“Not only have service stocks gone up, 
but the government has been giving at- 
tention, in conjunction with the oil com- 
panies, to increasing civil stocks.” 

First results of this policy show them- 
selves in the import figures for the first 
quarter of 1938. Total imports of crude and 
all products for the period were 22,688,000 
bbl., compared with 19,646,000 bbl. in the 
corresponding period of 1937, the increase 
being equivalent to 15.5 percent. 

Arrivals for the January-March period 
of the past five years, with the percentage 
change against the previous year, are set 
out below: 


Five Year Imports for First Quarter 


Percent inc. 
(+) or dec. (—) 


Steadiness of the figures for previous 
years emphasizes the suddenness of the 
advance in 1938. If intermediate variations 
are eliminated, the rise over the three years 
1934-37 was approximately six percent, 
giving an average expansion of only two 
percent each year in the March quarter 
over the whole period. 

Britain’s trade position hardly offers a 
convincing explanation of the rapid rise 
to 15.5 percent in the increase since the 
beginning of the current year. Industry 
was improving during the whole of the 
period covered by the above figures, and 
was in the hey-day of recovery a year ago. 
Evidence of a set-back in industrial activ- 
ity appeared some months back, suggesting 
conditions making for a reduction rather 
than an increase in petroleum import trade. 
Additions to stocks on an abnormal scale 
are thus the only explanation of the rise in 
imports. 

This increase is fairly well spread over 
all the main categories of product. In all 
cases the rise is much greater than could 
be accounted for by any possible change in 
trade demand. 

A rough comparison between the trend 


GULF EXPORT PRICES FOR MAJOR OIL PRODUCTS 


Jan.-March Barrels on previous year 
re ee 18,517,000 ai 
1935 18,358,000 — 09 
1936... ; 19,516,000 + 63 
.. = ‘ 19,646,000 + 0.7 
ae 22,688,000 +15.5 

Products 
GASOLINE: NS 6 icc e soe eb eee 
CS ; 
59 Octane and below........... 


65 Octane and above. 


AVIATION GASOLINE: Gulf Export in cargo lots.............. 


KEROSENE: eee 
GD CMe. oc cscs. 


BEB BM. 205600000: i 
GAS OIL: 


FUEL OIL: 0 EE eee 
Cargo lots ; 
IK #a640000500 


LUBRICATING OIL: Bright Stock No. 8 


Bright Stock No. 644.......... 
WarenE..... ; ; 
600 Unifiltered s.r... 
(New York Export 650 Unfiltered s......... 
Market) 600 Flash s.r........ 
Neutral 200 No. 3 ‘ 
Neutral 150 No. 312 


(South Texas 
Export Market) q 
 —_a 
Pale oil 500... .. 
eee 


1200 saineeies 


May 10 May 17 May 24 
Cents Per Gallon 
4% 4% 4% 
$ 5 5 
5 5 5 
5% 5% 5% 
nenka 9% 9% 9% 
4\, 45% 4% 
4 4 4 
4 4 4 
3% 3% 3% 
3% 3% 3% 
3% 3% 3% 
3% 3% 35% 
Dollars Per Barrel 
80 80 80 
70 70 70 
1.55 1.55 1.55 
Cents Per Gallon 
201, 201, 211, 
21%, 21, 21% 
201, 201, 20% 
Skewes 15 15 15 
eee? 17 17 17 
ates 17% 17 17 
htt 23%, HH Y% $21, 
sige 9114 201, 2014 
BY, 3% 8} 
ties VY, 
DB 9° 9 z 
ee & 8 8 
8', 8, 8, 
9 9 9 
Dollars Per Barrel 
ae 1.45 1.45 1.45 


FREIGHT RATES 


CRUDE OIL: East Texas delivered at Gulf for export 
Apr. 20 Apr. 27 
Clean Dirty Clean Dirty 
Gull-U.K./Continent.. . . . 18/- 17/6 18/- 16/6 
Gulf-No. Atlantic. ..... 16¢ 17 16¢ 
48 


14 


May 4 May 12 May. 19 
Clean Dirty Clean Dirty Clean Dirty 
18/- 16/6 16/- 13/6 13/- 13/- 
16¢ 14c 15¢ 14c 15¢ 15% 


of imports and consumption may be ob- 
tained by putting the import statistics 
against the figures of releases for home con- 
sumption of oil products, as far as the latter 
are available. United Kingdom releases of 
hydrocarbon oils for home consumption in 
January were only four percent higher than 
those for 1937. Releases of motor spirit for 
January-February this year were practic- 
ally the same as for the corresponding 
period of last year, the rise being no more 
than 0.2 percent. 

These figures are by no means a com- 
plete guide to consumption, but they never- 
theless emphasize the need for some expla- 
nation of a rise of over 15 percent in the 
January-March imports. That explanation 
is undoubtedly to be found in the oil stor- 
age plans of the British Government. 

Outstanding among the sources from 
which increased British imports were de- 
rived in the March quarter is the Nether- 
lands West Indies. Shipments from this 
center more than accounted for the total 
increase of 987,000 bbl. in motor spirit and 
of 508,000 bbl. in fuel oil. Increased ship- 
ments from the United States, the pre- 
dominant lubricating oil supplier to the 
British market, were largely responsible 
for the advance in imports of this product. 

Main figures for the three months, com- 
pared with 1937, are detailed below. 


British Oil Imports by Products 


(Barrels) 
Three Three 

months to months to 

March March 31 March 31 

1938 1938 1937 
Kerosene...... 475,000 1,667,000 1,549,000 
Motor spirit. . 3,471,000 9,758,000 8,771,000 
Lubricating oil . . 330,000 752,000 547,000 
Gas oil 588,000 1,303,000 851,000 
Fuel oil. . . 1,808,000 5,330,000 4,822,000 
OtherSorts....... 74,000 161,000 108,000 
Total products. . 6,746,000 18,971000 16,648,000 
Crude... 1,198,000 3,717,000 2,998,000 
Total imports. 7,944,000 22,688,000 19,646,000 


ANDIAN NATIONAL WINS 
COURT DECISION 


A suit brought by the Colombian Min- 
istry of Finance to collect approximately 
1,280,000 pesos in back taxes from the 
Andian National Corporation has_ been 
decided in favor of the pipeline company 
by the Colombian Supreme Court. The 
case hinged on a “most favored company” 
clause in the original 1923 
contract in relation to terms granted the 
Texas-Socony group, present builders of 
the Barco pipeline. The Ministry based 
its case on Law 37 (1931) which placed 
a tax of 24% percent on gross revenue ol 
common carriers; but in view of | the 
“most favored company” clause in the 
original Andian concession, the court 
found for the defendants. 


concession- 
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Jaime V élez-Pérez 


Baime Vélez-Pérez, youthful and ener- 
getic Consul General of Colombia in New 
York, assumed the duties of this important 
post on May ist. Sr. Vélez-Pérez, who is 
only 30, is the youngest Consul General in 
New York but possesses a_ remarkable 
background as a business man, industralist, 
and organizer of various Colombian enter- 
prises. Among these may be mentioned the 
Sociedad Nacional del Carare, which con- 
trols an 80,000 acre tract in the Magdalena 
River basin south of the Carare river. This 
company is now doing exploratory work and 
plans to start drilling its first test well 
shortly. 


E. ANGot, administrateur delegue of 
Compagnie des Produits Chimiques et 
Raffineries de Berre, France, returned to 
Europe on the liner NoRMANDIE, May 
18th, after a visit to the United States. 
Mr. Angot is also director of Societe des 
Petroles Toneline. 
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oun Lams, for 14 years a_ super 
intendent engineer with Anglo-Saxon Petro- 
leum Company Ltd., has severed his con- 
nection with that company to take up a 
directorship in the old established London 
firm of F. J. Trewent & Procter Ltd., 
consulting engineers and naval architects. 
Mr. Lamb joined Anglo-Saxon in 1919. 
He has had a wide experience with Diesel 
engines, and is author of the textbook 
“Running and Maintenance of the Marine 
Diesel Engine,”’ also ‘‘Motorship Auxiliary 
Machinery”’ (two volumes) and “Questions 
and Answers Relating to the Diesel Engines, 
Air-Compressors, etc.”” Mr. Lamb _ will 
personally direct the firm’s new Diesel 
engine department. 


Gr. Urr. Dott. Guipo RINGLER, market- 
ing executive of Jersey Standard’s Italian 
subsidiary S.1.A.P. (Societa Italo Ameri- 
cana pel Petrolio, arrived in New York 
from Genoa on board the liner REx, May 
13th. He was accompanied by Mrs. Ringler. 
Dr. Ringler is vacationing in the southern 
United States; his main stopovers are 
being made at Charlottesville, Wilmington, 
Charleston, Richmond, and Washington. 


F.C. Laurie, vice-president and general 
manager of Lago Petroleum Company at 
Maracaibo, returned to Venezuela aboard 
the SANTA PAuLA, May 20th, from a visit 
to his company’s head offices in New York. 
Accompanying Mr. Laurie, en route from 
New York to La Guaira were G. M. 
KNEBEL and Miss Elizabeth Ann Knebel. 
Mr. Knebel is general manager of Lago at 
Caripito. 


Each succeeding International Petroleum Exposition at Tulsa, Oklahoma, sees a greater attend- 
ance of international delegates representing countries outside the United States. Some 54 dele- 
gates representing 18 countries attended the Tenth International Exposition which closed on 


May 21st. 
given on the right. 


Informal snapshots of some of the delegates taken on the Exposition grounds are 
At the top is shown Vanich Panananda, Siamese delegate, on the left, 


talking with W. G. Skelly, of Skelly Oil Company, and president of the exposition. Next 
below are two of the French delegation, Mlle. Maria Louise Goulet with R. M. Benardeau, both 


of the French Development Corporation. 


The third picture from the top shows the German 


delegation, Herr Hary von Rautenkranz on the left, Herr Karl Grosse in the center and Herr 


Werner Mueller on the right. 


Rafel Michel, on the left, Vincenta Cortes Herrara, general man- 


ager of the newly formed Petroleos Mexicanos, in center, and Rodolfo Viesca Arizpe, on the 


right are shown in the bottom picture of the set. 


gation to the exposition. 


They comprised part of the Mexican dele- 


International representatives agreed that more could be learned of 


most recent developments in methods and equipment in the American oil industry from a 
week’s visit to the Tulsa exposition than from a much longer time spent in the oilfields. A 
series of entertainments for the international delegates was held during the week of the oil show. 
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WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as 


Published in the Oil Press of the World Dealing 


With Technical and Economic Aspects of the 


Petroleum Industry. 


GEOLOGY 


History of Development and Geologic Rela- 
tionships of Appalachian Fields—George H. 
Ashley, in BULL. AM. ASSOC. PETROLEUM GEOLOGISTS, 
vol. 22 (1938) No. 4, pp. 416-430. 

This paper presents, mainly graphically, the 
factors that limit the Appalachian oil and gas 
fields. On the west these are: (1) some of the forma- 
tions that might contain oil or gas thin out or thin 
down; (2) especially, sandstones that serve as 
reservoirs are replaced by shales and limestones to 
leave no reservoir rocks. On the east the contributing 
factors are: (1) the rocks are mainly continental 
deposits and therefore non oil- and gas-bearing; (2) 
rock folding at the end of Carboniferous time dis- 
tilled off any oil and gas that may have been present 
potentially east of the present fields or, for oil, 
below the present fields; (3) the lines of equal pressure 
in the folding ran transverse to the lines of sedimen- 
tation so that in the southern Appalachians, the 
potentially favorable sediments at the east were 
caught in the belt of intense folding and their oil 
and gas content lost. Historically the paper em- 
phasizes the close relation of early oil and gas dis- 
coveries to the salt industry. 

The present distribution of oil and gas in this area 
is indicated on the accompanying map. 
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After outlining the geologic conditions, the author 
quotes historical facts that, in effect, debunk the 
celebrated Col. Drake as the founder of the oil 
industry. Drilling tools and casing had long before 
been used in drilling for salt, and an oil gusher was 
brought in as early as 1837. By 1854 oil from drilled 
wells was in common use, hundreds of barrels were 
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being shipped to Pittsburgh, Peoria, St. Louis, 
Chicago, Cincinnati, Baltimore, Phaladelphia, and 
New York. The presence of oil and gas in many 
places throughout the Appalachian region was 
known, and a traffic in oil rights had begun. What 
Drake seems really to have contributed was merely 
the publicity needed to arouse general interest in an 
established but modest industry. 


Geologic Occurrence of Oil in Michigan— 
B. F. Hake in BULL. AM. ASSOC. PETROLEUM GEOLO- 
GIsTs, vol. 22 (1938), No. 4, pp. 393-415. 


The age of the oil- and gas-bearing rocks in 
Michigan ranges from Mississippian to Ordovician, 
and one gas occurrence is doubtfully in the Penn- 
sylvanian. Gas is also locally present in the glacial 
drift where it has presumably accumulated from 
immediately underlying Paleozoic rocks. Oil is known 
to occur in eleven distinct horizons of which nine 
have proved productive, and gas occurs in nine 
separate horizons of which five are being actively 
exploited. 

Deep wells have disclosed the general features of 
the stratigraphy of the state. The results of drilling 
indicate that in the deepest parts of the Michigan 
basin the oldest known sediments likely to contain 
oil and gas would be found at depths not exceeding 
10,000 ft. 

Examination of samples has shown the presence 
of several types of porosity, most of which are in 
some manner associated with dolomite. It is sug- 
gested that adequate knowledge of the manner in 
which dolomite has been formed would probably 
provide some valuable clues to the origin of petro- 
leum. 


Oriskany Crude Oils—S. H. Hamilton, before 
AM. PETROL. INST., Eastern District Production 
Division, Pittsburgh meeting, April, 1938. 

Several crude oil occurrences have been found in 
the Appalachian Oriskany horizon (early Devonian). 
The author procured samples from three widely 
separated wells in New York, West Virginia and 
Ohio. The New York and West Virginia occurrences 
are 330 miles apart, but the crudes from these three 
widely spaced wells are remarkably constant in 
character. All are light colored, with A.P.I. gravity 
42.1 to 46.4, sulphur 0.15 to 0.19 percent, vis/gr. C. 
0.788 to 0.809, and are obviously typical paraffin 
base oils. 

The outstanding characteristic of these Oriskany 
crudes is that they are deficient in naphthenes and 
are the equivalent of what refiners call filtered 
stock, that is, an oil which has been filtered through 
fullers earth. The supposition is that in the migra- 
tion of these oils from their source beds to the 
Oriskany sands they must have passed through 


strata containing bentonites or other clays having 
the character of a decolorizing earth. This appears 
plausible from the fact that the presence of ben- 
tonite in Paleozoic rocks is widespread. In thus 
undergoing a natural decolorizing filtration the 
original source oil must have given up to the clays 
its coloring matters and other adsorbable impurities, 
leaving behind a natural spent fullers earth highly 
charged with carbonaceous matter. An excellent 
example of a natural spent fullers earth is seen in 
the ‘anthracite’ described in the New York 
Minerals Report by L. C. Beck. 


GEOPHYSICS 


Exploration of Formations in a Cased Well 
by a Thermometric Method—M. Schlumberger 
and A. Poirault, in REV. PETROLIFERE, No. 783 
(1938), pp. 537-538. 

There are many instances where old oil wells have 
been sunk to a known producing horizon without 
coring the intermediate horizons or using the then 
unknown method of electric logging. With the 
exhaustion of the deep producing zone attention 
would naturally be turned to possible higher zones, 
if their location were known. However, it is not 
possible to make an electric survey of a cased well, 
as the wall of metal is an effective electrical screen. 


Electrical coring 
P.B, , Resistivity 


Thermometric survey 
millivolts 
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To cover such situations a method of thermometric 
survey has been developed. This method is based on 
the fact that if the well is filled with mud at a 
temperature that is either lower or higher than the 
formation temperatures, the mud will gain or lose 
heat in proportion to the heat conductivity of the 
adjacent formations. This transfer of heat will be 
more rapid in the case of porous zones (sands) than 
in the case of impermeable zones (shales). By lower- 
ing or raising an electrical temperature measuring 
device through the column of mud these temperature 
differentials can be located and the presumptive py 
horizons may be given a test. 

As an example the authors refer to a well that was 
drilled in Roumania in 1931 without any coring. In 
1937 a survey was made by the thermometric 
method. This survey revealed a series of hot 
anomalies, represented by the hached zones in the 
accompanying diagram which were interpreted as 
indicating the presence of porous horizons. The 
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company then sank a parallel hole which was 
electrically logged in the usual manner. The resis- 
tivity and spontaneous polarization (P.S.) obtained 
are also shown in the diagram, from which it is seen 
that the results of the thermometric and electrical 
surveys coincide remarkably well. 

The zone A shown on the thermometric diagram 
indicates a negative thermal anomaly. As proven in 
an adjacent well this horizon corresponds to a zone 
which produced a large quantity of oil and gas, the 
movement and expansion of which resulted in an 
extensive cooling of this horizon sufficient to reduce 
the temperature of the mud. 


DRILLING 


Preservation of Hole Size in Cable Tool 
Drilling—M itchell Tucker, in OIL AND GAS JOUR., 
vol. 36 (1938), No. 51, pp. 39-41. 


It is particularly important to preserve hole size 
when drilling exploratory wells with cable tools in 
areas where it may be necessary to test several 
zones before reaching the projected total depth. With 
rotary tools, the penetration of intermediate water 
sands does not interfere with deeper drilling. When 
using cable tools, however, a hole full of water must 
be cased off, necessitating a reduction in the size of 
drill hole, additional expense, and in many cases the 
abandonment of wildcat wells before reaching the 
desired objective. 

In the West Central Texas district, where a great 
deal of cable tool work is done through the thick 
multiple sand and lime sections of the Pennsylvanian 
groups, the problem of maintaining hole size has 
received considerable study. 

The writer gives a description of what is regarded 
as an outstanding example of how five separate and 
distinct water bearing sands were shut off without 
reducing hole-size. The method employed was to 
apply an acid treatment to the porous water-bearing 
stratum and then make a displacement type of 
cement squeeze job. The well was then shut in for 
three days, plug drilled, and the hole found to be 
entirely dry. Drilling was resumed until another 
water-bearing stratum was encountered and the 
shutting-out process repeated. 

The same type of job was applied in another well 
producing from two pay zones, where it was desired 
to shut off the upper low pressure and produce from 
the lower higher pressure pay. 


Sand Measurements in Establishing Re- 
covery Methods—Harry M. Ryder and Donald I. 
May, in OIL AND GAS jouR., vol. 36 (1938) No. 49, 
pp. 48-55. 

For many purposes in the operation or evaluation 
of an oil well the most important piece of information 
is the amount of oil actually contained in the pro- 
ducing sand. This information is usually obtained 
from an examination of core samples that have been 
cut either with rotary or cable core tools. The authors 
subject the core method to sharp criticism, based 
chiefly on the fact that such high pressures are in- 
volved that much of the oil is displaced by water. 

As a substitute they propose to sample the sand 
with ordinary cable tools, using a bit that has been 
dressed so that the chips are obtained in coarse 
fragments. To obtain such samples the ordinary 
cable bit is dressed quite sharp, the two faces at the 
cutting edge forming an angle of less than 90 deg. 
The water course is then cut very wide at its lower 
end. Too rapid wear of the bit is avoided by main- 
taining heavy metal at the ends of the cutting edge. 
A bit so dressed requires little more attention than 
1s usual with an ordinarily dressed bit. By using 
a sand-pump to keep the hole clean, a bit when 
dropped about 25 ft. to the bottom (the line being 
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caught with the brake) or even when hitched onto 
the beam and allowed to drill for a few minutes in the 
ordinary manner, will produce large sand samples. 
As only a pail or two of water is needed in the well 
for this procedure—only enough, in fact, to assure 
any free oil in the hole being kept above the chips so 
cut—there is insufficient pressure present to drive 
any oil out of the sand. Further, this is accomplished 
in a very short time, and the chips are brought to 
the surface by the sand-pump within a few min- 
utes of the time they are cut. 

In this manner any competent driller, using or- 
dinary cable tools, can place sand samples on the 
derrick floor at very little expense, which more 
truly represent the sand as it exists in place than 
by any other method yet devised. It is now up to 
the laboratory technician to receive these samples 
and measure the oil content exactly as it existed 
when the sample reached the surface. 

Laboratory measurements will also include 
porosity and permeability determinations. The 
principles and methods that enter into the labora- 
tory examination are discussed at considerable 
length. Solvent extraction rather than distilling the 
sand in a retort must be used if all the oil in the sand 
is to be accurately measured. 

In cases, however, where the geologist finds it 
necessary to procure a detailed picture of the forma- 
tion throughout the sand, the chips may not furnish 
him with all of the information he requires. For such 
work the chipping will not replace coring. If, however, 
chip samples are taken at sufficiently frequent in- 
tervals through the sand there is no likelihood of 
thief streaks or other dangerous formations being 
passed up. 


OIL WELL OPERATION 


German Experience with Repressuring— 
Oskar Deicher, in OEFL UND KOHLE, vol. 14 (1938), 
No. 13, pp. 258-262. 


Attempts to repressure German oilfields first 
began about two years ago in the Berkhopen field. 
This work has mostly followed American practice, 
with necessary modifications due to the excessively 
broken structures in the vicinity of the salt domes, 
where there are many fault blocks in which portions 
of the same oil horizons have no connection with 
each other. Water flooding is not yet used; gas is the 
repressuring medium in two fields, air in a third. In 
the Oberg field, gas was pressed in at the rate of 
2,100,000 cu. ft. a month for three months before 
there was an appreciable increase of pressure at the 
wells, but thereafter the pressure quickly rose and 
oil production was increased 50 percent. 

Up to the present time the use of air as a pressure 
medium has had no visible effect on the character of 
the oil itself; however, it was noted that soon after 
repressuring with air was begun in the Berkhopen 
field the previously sulphur-free crude oil showed a 
noticeable content of sulphur. The probable explana- 
tion is that the injected air carried small amounts of 
carbon dioxide into the formation; this carbon 
dioxide seems to have entered into chemical reaction 
with mineral sulphides (marcasite, pyrite, calcium 
sulphide), resulting in the generation of free hy- 
drogen sulphide. 


NATURAL GAS 


Girbotol Purification Process—W. R. Wood 
and B. D. Storrs, before AM. PETROLEUM INSTITUTE, 
Wichita meeting, May, 1938. 

The Girbotol process is a simple, cyclic process for 
separating hydrogen sulphide and carbon dioxide 
from gaseous mixtures. It is efficient and economical 
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in operation. Hydrogen sulphide and carbon dioxide 
are recovered in concentrated form. The process is 
unique in that a one-component absorbent is used. 
The absorbents, the aliphatic amines, are stable and 
relatively non-volatile. 

The process originated with the discovery that 
acidic gases such as hydrogen sulphide and carbon 
dioxide react with certain amines to form compounds 
which may be broken down by heat. This reversible 
reaction may, in the case of hydrogen sulphide, be 
represented as follows: 

RNH:+H:S= RNH;HS 
Where R represents an organic residue. 

The equilibrium proceeds to the right or left de- 
pending on the temperature, and on the partial 
pressure of hydrogen sulphide. Hydrogen sulphide 
is washed from a gas mixture at one temperature at 
the beginning of the cycle and expelled from the 
amine solution at a higher temperature in a subse- 
quent part of the cycle. Water solutions of the 
amines are usually employed. The cycle is con- 
tinuous, and the hydrogen sulphide is recovered 
in concentrated form. A schematic flow sheet is 
shown in the accompanying figure. Five such plants 
are now operating on refinery gases and seven on 
natural gas; purification is better than 99 percent. 
The process also has been found very satisfactory 
for completely eliminating carbon dioxide from 
industrial hydrogen. 


Bureau of Mines Apparatus for Determining 
the Dew Point of Gases Under Pressure—W. M. 
Deaton and E. M. Frost, Jr., in BUREAU OF MINES 
REPORT OF INVESTIGATIONS R. I. 3399 (1938). 

In carrying out an investigation of gas hydrates 
and their relation to pipeline operation it was 
necessary to determine the dew points of the gases 
that were being studied. 

A search of the literature failed to reveal a de- 
scription of an entirely adequate apparatus. Many 
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devices are described, some of which might have 
proved satisfactory under less exacting requirements, 
but none was considered to be sufficiently simple, 
dependable, and accurate for the purpose at hand. 
Accordingly, a dew-point apparatus was designed to 
meet the necessary requirements of precision or 
reproducibility of determinations, accuracy, safety, 
and suitability for use with natural gas under 
pressure. Other desirable features were simplicity of 
design, ease of construction, and ease of operation. 
Tests with the apparatus here described indicate that 
these requirements have been met satisfactorily. 

The operation of the Bureau of Mines dew-point 
apparatus involves (1) cooling of a polished mirror 
surface, which is in contact with the flowing gas, to 
that temperature at which condensation begins, (2) 
direct visual observation of this condensate in the 
form of dew or frost on the mirror surface, and (3) 
observation of the temperature at which the deposit 
appears and disappears, as indicated by a thermom- 
eter. 

Referring to the illustration, A is a shut-off valve 
and normally is left open while the apparatus is 
being operated. Valve D controls the rate of flow of 
gas through the apparatus. Gas entering through 
valve A is directed by deflector B against the 
polished stainless-steel mirror C and passes out 
through valve D. The appearance and disappearance 
of the dew or frost is observed through the window 
E. It has been found convenient to mount a mirror in 
front of the window at such an angle as to permit 
observation of the stainless-steel mirror within the 
apparatus from a position that will also permit con- 
venient reading of the thermometer, which registers 
the mirror temperature. This arrangement also 
provides a safety factor in case of possible breakage 
of the window. 

The apparatus may be used with safety at pres- 
sures up to 2,500 Ibs. per square inch. Dew points 
may be determined with an accuracy of 0.2 deg. F. 
Users of the apparatus report satisfactory per- 
formance. 


Use of Sodium Phenolate for Hydrogen Sul- 
phide Removal—G. M. Carvlin, before am. 
PETROLEUM INST., Wichita meeting, May 1938. 


The Koppers phenolate process uses a solution of 
sodium phenolate to absorb hydrogen sulphide from 
refinery and natural gases. The solution is con- 
tinuously regenerated by means of steam vapor, 
and the hydrogen sulphide is recovered in practically 
pure form suitable for conversion to sulphuric acid 











in a conventional-type acid plant. Acid (of 66-deg.- 
Baumé concentration) may be produced from a 
typical refinery gas at a total operating cost of $3.25 
per ton, with no credit allowed for purified gas or 
for reduction of maintenance or for elimination of 
atmospheric pollution. The investment for purifica- 
tion plant and acid plant may be amortized in two 
years in the typical case cited. 

Phenolate-type plants have been in commercial 
operation approximately two years, total installed 
capacity being 55,000,000 cu. ft. of gas per day. 
Sulphur-production capacity of these plants is 
26,000 tons per year, equivalent to 75,000 tons of 
66-deg.-Baumé acid. The process is adaptable to a 
wide range of operating conditions due to flexibility 
in selection of concentrations of the two chemical 
constituents, and in design of equipment. 

The process may be operated in either a single or a 
two-stage system. As shown in the accompanying 
diagram, the single-stage system comprises a con- 
tinuous cyclic operation, similar to the familiar sys- 
tem used for absorption and recovery of gasoline 
from natural gas. Gas enters the bubble-tray 
absorber at the base, and leaves at the top after 
passing through a series of bubble-cap trays coun- 
tercurrent to the flow of actified phenolate solution 
which enters the column on the fourth tray from the 
top. A very small volume of fresh water is intro- 
duced continuously on the top tray to scrub out and 
return to the solution any chemicals entrained in 
the gas, The foul solution is forced by the gas 
pressure from the reservoir in the base of the ab- 
sorber through the heat exchanger to the top of the 
actifier column. The solution flows down the actifier 
countercurrent to a stream of steam which is re- 
leased from the solution itself by the reboiler in the 
base of the column. The actified solution flows by 
gravity through the heat exchanger to the suction 
of the circulating pump, which forces it through a 
tubular cooler, and thence to the inlet of the ab- 
sorber—where the cycle again begins. 

Hydrogen sulphide released in the actifier passes 
through the dephlegmator, where the accompanying 
water vapor is condensed and returned to the ac- 
tifier column. 


REFINING 


Nickel-Bearing Alloys Used in Petroleum 
Refining.—B. B. Morton, before AM. PETROLEUM 
INSTITUTE, Wichita meeting, May, 1938. 


Nickel-bearing alloys are widely used in _ re- 


7 a 
OEPH. EGMATOR, VENT TANK 
T-INDICATING THERMOMETER 
R-RECORDING THERMOMETER 
Le \ P-PRESIURE GAUGE 
—! M-RECORDING FLOWMETER 
WATERS 9D Or W -THERMOMETER WELL 
WATER cy —> H,S VAPOR 


























TEMPERATURE 
CONTROLLER ~ bi 






























— WATER, 


= |. ) 























6) SOF, ROTATED 




















pais yeGaSour 
GAS IN 


Flow Diagram of Single-Stage Phenolate Process. 


52 


fineries to meet the strenuous demands imposed on 
metals by the wide variations of temperature 
(—150 to 2,000 deg. F.) used and the presence of 
organic and mineral corrosive agents. 

The 2.25 percent nickel steels readily meet the 
requirements for vessels and equipment operating at 
the sub-zero temperatures used during dewaxing of 
lubricating oils. Monel, nickel, Inconel, and the 18-8 
alloys are available for use where very low tem- 
peratures are encountered; and offer the optimum 
in strength, ductility, and impact resistance. 

Ni-Resist, an austenitic cast iron, is one of the most 
widely used of the nickel-bearing alloys, and finds 
application as pump parts for pumps handling 
naphtha, reflux, acids, and bases. 

The heat-resisting alloys, containing 25 to 30 
percent chromium, have their physical and oxida- 
tion-resisting qualities enhanced by the presence of 
nickel; and these alloys usually contain 12 to 25 
percent nickel. 


Studies in Doctor Sweetening—C. D. Lowry, 
Jr., C. G. Dryer, Charles Wirth III, and R. E. 
Sutherland before AMERICAN CHEMICAL SOCIETY, 
Dallas meeting, April, 1938. 


Improper doctor sweetening, particularly the use 
of excess sulphur, has been found to influence ad- 
versely the effectiveness of oxidation inhibitors in 
sweetened gasoline. By sweetening at a temperature 
of about 85 deg. properly mixing gasoline, doctor 
solution, and sulphur, and allowing adequate settling 
time, doctor sweetening can be carried out with a 
minimum amount of sulphur and produce a gasoline 
in which the inhibitors will be consistently effective. 
The harmful effect of excess sulphur is apparently 
due to the formation of polysulphides, particularly 
those higher than trisulphides, which remain in the 
gasoline. Equations are presented to account for 
the formation of these polysulphides. 


Solvent Extraction of Diesel Fuels—C. G. 
Dryer, J. Chenicek, G. Egloff and J. C. Morell, 
before AMERICAN CHEMICAL SOCIETY, Dallas meeting, 
April, 1938. 


Solvent extraction of cracked Diesel fuels with 
sulphur dioxide and furfural produced raffinates 
with improved ignition quality without materially 
affecting other physical properties. The improve- 
ment depended upon the solvent, the percentage 
removed, and the method of extraction. The raffi- 
nates showed unchanged susceptibility to a pour 
point depressant. The extracted portions had high- 
octane blending values and low pour points. 

Extraction of straight-run fuels caused less im- 
provement in ignition quality than solvent treat- 
ment of cracked fuels. 

Acid treatment resulted in a negligible increase 
in ignition quality. Hydrogenation of low sulphur- 
content fuels produced high ignition quality fuels. 


Paraffin Crystals in Mineral Oils Examined in 
Polarized Light—Burdet-Berthod, before Assoc. 
FRANCAISE TECH. PETROL. (Rev. Petrol. No. 780, 
p. 445). 


Distillates of Alsatian oil (Pechelbronn) are 
classed for dewaxing purposes into two groups; the 
lighter distillates are dewaxed in the filter press, the 
more viscous ones are centrifuged (Sharples process). 

The boundary between these groups is determined 
by microscopic examination in polarized light. In 
the light distillates the paraffin appears as long, 
almost ribbon-like crystals. In proportion as the 
viscosity increases the size of the crystals diminishes 
and in the most viscous products they appear as very 
fine strings. When these fine acicular crystals make 
their appearance, centrifugaling is resorted to. 

In the course of the refinery routine it sometimes 
happens that after centrifugaling the oil will have an 
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abnormally high cold point. Microscopic examina- 
tion, before centrifugaling, shows the presence of 
fine needles along with star-shaped crystals. This 
is an indication of contamination with light products; 
if these are distilled off with steam the centrifuging 
gives normal results. 

Deparaffining light products with solvents gives 
batches that can be directly sweated; heavy prod- 
ucts give batches which should first be distilled. This 
redistillation involves a certain amount of pyrogenic 
decomposition and loss; to avoid this circumstance 
the practice is to sweat directly all fractions in 
which the microscope reveals the presence of ribbon 
crystals. 


Shell Phosphate Process for Removing Hy- 
drogen Sulphide—I. W. Rosenbach, before Am. 
PETROLEUM INST., Wichita meeting, May, 1938. 

The Shell phosphate process is a regenerative 
liquid-purification system for the removal and 
recovery of hydrogen sulphide from natural or 
refinery gases and liquid hydrocarbons. The gas to 
be purified is scrubbed in a conventional bubble 
plate or packed absorber with an aqueous solution 
of tripotassium phosphate (K;POQ,). Hydrogen 
sulphide is absorbed principally according to 
the reaction: 

K3PO04,+H2S == K2HPO,+KHS 
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fact by using a system of split solution flow in the 
absorber. The bulk of the hydrogen sulphide is 
absorbed in the lower section of the absorber with a 
40- to 50-percent solution, while the more difficult 
absorption at lower hydrogen-sulphide concentra- 
tion is accomplished in the upper section with a 
relatively dilute solution. 

The system of absorbing hydrogen sulphide with 
solutions of different concentrations makes it un- 
necessary to regenerate all of the solution to the 
lower degree of hydrogen-sulphide saturation re- 
quired for a low hydrogen-sulphide content in the 
treated gas. 

The accompanying diagram shows an installation 
for treating liquid hydrocarbons. 


CHEMISTRY 


Distillation of Lubricating Oils in a Labora- 
tory Molecular Still—O. A. Brown and R. A. 
Tannich, in OIL AND GAS jourR., vol. 36 (1938), No. 
46, pp. 80-82. 

The principle of a molecular still as applied to high 
boiling liquids is to heat the liquid in a high vacuum 
provided with a condenser which is placed as close 
as possible to the heated liquid. Under these circum- 
stances any molecules projected from the surface 
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This reaction is reversed by boiling the solution. 
The vapor boiled off (hydrogen sulphide and steam) 
is condensed and cooled; the condensate is returned 
to the absorber, and the hydrogen sulphide is 
vented to suitable disposal; e. g., boiler fuel or to 
sulphuric-acid manufacture, sulphur recovery, proc- 
ess use, etc. The regeneration is usually accomplished 
in a standard reboiler heated with exhaust steam. In 
some cases a direct-fired regenerator may be used to 
advantage by employing a locomotive-type boiler 
for solution renegeration. Heat economy is realized 
through the use of exchaagers on the solution to and 
from the regenerator. A final cooler lowers the 
temperature of the lean solution returned to the 
absorber. 

The solution used runs from 40 to 50 percent by 
weight of tripotassium phosphate. The initial charge 
lasts indefinitely, as solution loss is confined to 
packing-gland leakage on pumps. 

The equilibrium vapor pressure of hydrogen 
sulphide over tripotassium-phosphate solution for 
a given hydrogen-sulphide saturation is greatly 
reduced upon diluting the solution with water. This 
reduction in vapor pressure with reduced tripota - 
sium-phosphate concentration is peculiar to the 
Phosphate process, and advantage is taken of this 
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of the liquid will have only a very short distance 
to pass in order to reach the condenser. In the tech- 
nical phrase, ‘‘molecular distillation implies the 
transfer of a vapor to a nearby condensing surface 
under an absolute pressure that will make the free 
path of the majority of the molecules emerging 
from the surface of the liquid greater than the dis- 
tance of the condensing surface.” 

The authors applied the method to some oils to 
compare the qualities of products obtained by mole- 
cular distillation and ordinary lubricating oil 
practice. 

The lubricating oils produced by the molecular 
distillation of the lube stock were superior to the 
similar products of plant distillation, as indicated 
by the colors before and after two, four and six 
months of storage for plant and laboratory samples, 
respectively. The flash characteristics of mole- 
cularly and plant distilled oils were practically the 
same. 

The oils produced by molecular distillation had 
good original colors, except for the heaviest cut 
which is definitely known to contain some entrain- 
ment and therefore cannot be considered as repre- 
sentative. The most significant characteristic about 
these oils produced under almost ideal distillation 


conditions is that they suffered very little impair- 
ment of color while in storage for a period of six 
months, 

The relative instability of the unfinished plant 
distilled oils is thus demonstrated to be due to the 
severe distillation conditions under which they are 
produced; namely, long retention times and rela- 
tively high oil temperatures. 

It is concluded that the constituents of lubricat- 
ing oils as they exist in coastal crudes are inherently 
color stable, and that the instability of untreated 
oils produced by the usual methods of distillation 
is due primarily to the presence of decomposition 
products resulting from the thermal treatment to 
which the oils are normally subjected. 

(It is unlikely that the molecular still will become 
a commercial proposition in the petroleum industry, 
but it appears to have a distinct place in oil re- 
search. In the present case it has suggested the 
desirability of further ameliorating the severe dis- 
tillation conditions under which lubricating oils 
are produced.—Eb.) 


Nitrogen Compounds From Petroleum Dis- 
tillates—Stiles M. Roberts and J. R. Bailey, 
before AMERICAN CHEMICAL SOCIETY, Dallas meeting, 
April, 1938. 

Experience has demonstrated that, by following 
the old beaten track in processing coal-tar bases, 
which are essentially of aromatic character, not 
much progress can be expected in isolation of the 
components of the far more complex straight-run 
petroleum base fractions. 

In the present investigation, a new cyclic process 
of resolution is described which employs the revers- 
ible reactions: 

Sulphiting Degassing 
(A) Base + SO. +.H,O = (B) Base .H.SO; 
In the first phase (A), fractional neutralization and, 
in the second phase (B), fractional acid extraction 
are involved. 


Sulphonating the Naphthenic Acids—W. 
Kisielewicz, S. Pilat and J. Sereda, in PETROLEUM, 
vol. 34 (1938), No. 10, pp. 1-4. 

Up to the present time the action of sulphuric 
acid on the naphthenic acids contained in mineral 
oils has not been sufficiently cleared up, nor has the 
process of sulphonating these acids received ade- 
quate attention. The literature, in fact, contains 
diametrically opposite views on these two circum- 
stances as regards the action of both ordinary con- 
centrated and fuming sulphuric acid. 

This investigation was made in order to settle 
disputed points if possible. A number of naphthenic 
acids of different molecular weights were obtained 
in various ways from refinery wastes, gas oils and 
lubricating oil distillates. 

On sulphonating these acids it was found that 
the higher the molecular weight the easier the 
sulphonation. Where the molecular weights were 
the same, those naphthenic acids reacted most 
easily that had the higher densities and the higher 
refractive indexes. The sulphonation of naphthenic 
acids does not involve a splitting off of the carboxyl 
group. During the reaction of sulphonation there is 
only a minimal evolution of carbon dioxide, ap- 
parently due to oxidation that occurs as a side 
reaction. 

It is interesting to note that with other conditions 
constant the course of the sulphonation largely 
depends on the masses of the reacting substances. 
Applied to the practical refining of mineral oils this 
means that the fuming sulphuric acid is best used 
not in large amounts, but in several successive small 
portions. This appears the best way to ensure com- 
plete removal of the naphthenic acids, as the sol- 
ubility of these acids in sulphuric acid is cumulative 
on the sulphonating effect. 
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Catalytic Hydrogenation of Octenes to 
Octanes—Contributed by the combined staffs of 
Shell Development Co. and Shell Chemical Co., 
presented before AM. PETROLEUM INSTITUTE, Wichita 
meeting, May, 1938, 

A catalytic hydrogenation process has been 
developed by the Shell companies which is simple, 
economical, and particularly adapted to the hydro- 
genation of octenes produced by polymerization of 
butylenes. The process operates at low pressure 
(below 4 atmos., gauge) and at a temperature not 
exceeding 200 deg. C. 
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The process effects substantially complete hy- 
drogenation, and produces thereby high-octane 
fuels low in acid-heat number and ideally suited 
for the manufacture of high-octane aviation gasoline. 

The feed is prepared by sulphuric acid polymeriza- 
tion of butylenes, and the hydrogenated product is 
directly usable for blending. 

The catalyst employed is activated nickel on 
porcelain. A temperature of 180-190 deg. C. and a 
gauge pressure of 1 to 4 atmospheres has been 
found most practical. 

At the Wilmington, Calif., refinery of the Shell Oil 
Company a hydrogenation plant has been in opera- 
tion for 22 months. During this period the yield of 
finished octenes has averaged 103.1 percent by 
volume of the octene feed. (The theoretical yield of 
2,2,4-trimethyl pentane is 105.5 percent by volume 
of diisobutylene charged.) A conversion of 99 
percent iseasily attained, although values higher 
than this necessitate slightly increased apparatus 
sizes. The Wilmington plant, a single-stage system, 
(see diagram) has obtained 86-89 percent utilization 
of hydrogen while producing 99 percent saturated 
product. Other plants using two-stage counter- 
current flow have realized 95 percent hydrogen 
utilization. Using catalyst guard tubes in series with 
the converters, the life of a catalyst is 1,000 gal. of 
finished product per pound of nickel in the catalyst 
bed. With a catalyst recovery plant the cost of 
catalyst is not that of replacement but, instead, only 
for reprocessing the spent catalyst. The figure of 
1,000 gal. per Ib. of nickel is attained with an average 
of three reactivations with air carried on in situ. 


Iodine-Sulphocyanate Number of Hydro- 
carbons—H. P. Kaufmann and H. Grosse-Oetring- 
haus, in OEL UND KOHLE, vol. 14 (1938), No. 10. 
pp. 199-201. 

In the matter of the chemical compositions of 
mineral oil products there is one particular which it is 
very desirable to clear up, and this is the relation of 
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unsaturation to the lubricating quality or oiliness 
of a hydrocarbon. In a general way a topped crude 
oil with a high content of unsaturated compounds 
has a higher lubricating quality than the refined 
oil. These unsaturated compounds have to be re- 
moved, because they easily form gums, but much 
of the good quality is lost in the refining process. 
At some stage in the refining operation there is a 
critical point beyond which too much of the good 
unsaturates is destroyed, and the oil becomes over- 
refined. The problem is to ascertain just where to 
stop the process of removing unsaturated com- 
pounds. The same problem arises with gasolines; 
the storage properties of a gasoline, or tendency to 
form gum, depends on the kind and amount of un- 
saturated compounds in it; these may be removed 
by refining, but the anti-knock value may suffer 
if the removal is too drastic. Here also it will be 
desirable to distinguish between the active unsatur- 
ated molecular bonds that easily produce gumming, 
and the inactive bonds that are practically exempt 
from gumming. 

Heretofore the principal chemical means of 
recognizing unsaturation in organic compounds has 
been the iodine number, but with oils this method 
has the inconvience that iodine does not discrim- 
inate nicely between active and inactive bonds, 
and not infrequently substitutes hydrogen, all of 
which impairs the significance and usefulness of the 
iodine number. 

The authors have found a reagent which is sub- 
stantially exempt from substitution reactions, and 
is presumptively selective toward certain double 
bonds. This reagent is a mixture of iodine and 
sulphocyanic acid in carbon tetrachloride solution. 
It is now in order to make a thorough comparison 
of mineral oils in regard to their iodine and iodine- 
sulphocyanate numbers. 


Lead Sulphide as a Doctor and a Dry Sweet- 
ening Agent—John Happel and D. W. Robertson 
in OIL AND GAS JouR., vol. 36 (1938), No. 46, pp. 
125-128. 


It has been known for a long time that lead 
sulphide is effective as a sweetening agent in con- 
junction with doctor sweetening. Working in a 
Socony-Vacuum refinery the authors have shown the 
probability of employing lead sulphide as a dry 
sweetening agent. 

The matter was approached through an experi- 
ment in which a coating of dry lead sulphide was 
formed on activated alumina or on boneblack, and 
filling a tube with the granular mixture. Sour gaso- 
line was not sweetened by passage through this 
tube, nor did sweetening occur when sour distillate 
mixed with sulphur was passed. On adding oxygen 
to the gasoline stream the gasoline was sweetened 
for about three hours sweetening time; when sulphur 
was introduced along with oxygen the same tube 
continued to sweeten for over 100 hours with no 
sign of losing its activity. 

It is apparent from this that oxygen is absolutely 
necessary for sweetening with lead sulphide and that 
sulphur also is needed to a lesser degree. The exact 
mechanism for sweetening under these conditions 
has not been determined, but it seems that what is 
taking place must be analogous to the doctor re- 
covery reaction 4. With that assumption, the fol- 
lowing tentative mechanism is given: 


PbS + 20, —> PbSO, 
/SR 
PbSO, + 2RSH —> Pb + H.SO, 
/SR \SR 
Pb + S—> PbS + RS: 
\ SR 


It is known that lead sulphide oxidizes readily 
to lead sulphate; analysis found both sulphide and 
sulphate present in the used catalyst. It is noted 


that according to this mechanism sulphuric acid 
is formed, but the authors have never been able 
to detect any acidity in this product. 

On the basis of this investigation a 10-bbl. per 
hour pilot plant was installed to test the practical 
possibilities. The apparatus makes a satisfactory 
run of 94 hours; no lead is lost but considerable 
quantities of gum are deposited on the catalyst; 
the gum is removable by a solvent. The process 
has not yet been developed in full detail, but this 
much is certain: dry sweetening with lead sulphide, 
oxygen, and sulphur is definite; the only problem 
remaining is complete removal of the gum. 


Tetraethyl Lead Responsiveness of Two Hy- 
drocarbons—Harold M. Trimble and Jules O. 
Richardson, in OIL AND GAS JOUR., vol. 36 (1938), No. 
46, pp. 130; 145. 

There has long been a need for some method of 
satisfactorily comparing various gasolines in regard 
to their relative TEL (tetraethyl lead) response or 
susceptibility. It is not satisfactory to compare the 
increase in octane number resulting from the addi- 
tion of a given amount of tetraethyl lead unless 
the fuels have the same unleaded octane number, 
because even the same type gasoline does not have 
the same responsiveness at different octane levels. 
Thus, for example, it is not believed correct to say 
that a 50 octane number fuel is necessarily more 
responsive than an 80 octane number fuel if it be- 
comes 60 octane number when 1.0 cc. TEL per 
gallon is added and the 80 octane number fuel 
becomes 87 octane number with the addition of 
1.0 cc. TEL per gallon. The decrease in responsive- 
ness as the original (unleaded) octane number is 
increased occurs for practically all types of fuels. 
One of the best examples of this trend is the case 
of TEL blends of mixtures of the primary reference 
fuels, iso-octane and normal heptane. 

It is therefore suggested that a useful method 
would be the comparison of the response of the 
fuels to the response of blends of iso-octane— 
n-heptane having the same unleaded octane numbers 
as those of the fuels in question. Thus the rela- 
tive value of octane numbers at different levels is 
eliminated. 

In order to have a complete system, a means of 
evaluating octane numbers over 100 is needed. It 
has been found that a straight line extrapolation 
of the curve of benzene in n-heptane against octane 
number to 100 percent benzene gives octane numbers 
from 100 to 117.6 which seem to be very comparable 
to those below 100. 

Conversion charts have been prepared for ob- 
taining octane numbers above 100 for TEL in 
iso-octane to 6.0 cc. per gallon and for benzene in 
n-heptane to 100 percent benzene. 


Treating Cracked Gasoline—S. C. Smith, 
Paluxy Asphalt Co., before WESTERN PETROL. RE- 
FINERS assoc., Tex.-Ark. Div., Kilgore meeting, 
March, 1938. 

The author describes a method of sweetening 
gasoline by an electrolytic regenerative process in 
which sodium orthoplumbate is the sweetening 
agent. 

The apparatus employed consists of a direct- 
connected motor-generator set, mixing coil, cell 
box, and settling tank. The motor turns a 300-amp. 
d.c. generator. This direct current is led to the cell 
box. The cell box itself is the anode and is made o! 
iron, lead, copper or some other suitable metal. 
Multiple cathode plates are incased in porous clay 
jars. The catholyte is caustic soda of about the same 
Baume gravity as the treating solution. The analyte 
is the treating solution. It is originally sodium 
plumbite but when passed through the cell box 
with the generator running is readily oxidized to 
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sodium orthoplumbate. A mixing coil is made up of 
six 4-in. durion mixing nozzles. A settling tank is 
provided for separating the finished gasoline and 
partially spent solution. 

The doctor or sodium plumbite solution is made 
up to contain about 15 gr. per liter of lead. This 
solution is circulated through the cell box with the 
generator running until the plumbate value rises 
to about two grams per liter. Then raw caustic- 
washed gasoline is pumped with the solution through 
the mixing coil into the settling tank. From here 
the sweet gasoline goes to storage and the partially 
spent solution is returned through the cell box for 
regeneration of the sodium ortho-plumbate. The 
rapidity of the sweetening operation is “‘most 
amazing.” 

When the spent, or partially spent, ortho-plum- 
bate solution is circulated through the cell box the 
following reaction occurs: 


Na2PbO:z > 2NaOH = NasPbO, aa H: 


In the end the only material actually lost in the 
entire operation is hydrogen which is evolved at 
the cathodes. Since the catholyte is plain caustic 
soda solution this is a concentration and is taken 
care of by adding a small amount of water to the 
cathode chambers about once or twice every 24 
hours. An anode which is slightly soluble in the 
analyte is preferable in as much as the surface is 
always clean, which in turn permits the use of a 
higher current density without forming molecular 
oxygen. 

Since no sulphur is used in the process, there is 
no chance of corrosive gasoline, and the lead sus- 
ceptibility is greatly increased. 


Determination of Salts in Crude Oils— 
Charles M. Blair, Jr., in IND. ENG. CHEM., Analyt. 
ed., vol. 10 (1938) No. 4, pp. 207-209. 

A knowledge of how much, if any, salts are present 
in a crude oil is obviously of importance to oil pro- 
ducers, pipeline men, and particularly to refiners. 
There are several methods of making a salt test; the 
most widely used procedure is the U.O.P. method, 
which is accurate but consumes an inconvenient 
amount of time as it requires several extractions. 

The author effects the separation of the salts in a 
single extraction by shaking the oil in a separatory 
funnel with equal volumes of xylene and water in 
the presence of a destabilizer that destroys any 
emulsion. Then the water is drawn off and analyzed 
for salts by any of the conventional methods. 

The destabilizer used is a mixture of the am- 
monium salts of sulphonic acids of high molecular 
weight; the method gives a nearly quantitative 
removal of the salts in one extraction. An even more 
rapid routine method for total halogens employs a 
destabilizer consisting of a mixture of isomeric 
compounds obtained by acylation of polyhydroxy 
glycerides. 


Catalytic Oxidation of Hydrocarbons in 
Vapor Phase as a Source of Technically Valua- 
ble products—W. V. Piotrowski and J. Winkler, in 
PETROLEUM, vol. 34 (1938), No. 16, pp. 1-3. 

Oxidation of hydrocarbons in the vapor phase is a 
field that heretofore has been little exploited. Aside 
from the plant of the Kay-Fries Co. which operates 
under the James patent, no installation of the kind 
is now functioning. 

During the past three years the authors have 
made a series of investigations at the Drohobycz 
(Poland) oil refinery and have obtained some 
favorable results. The starting material is a special 
mixture of hydrocarbons of sp. gr. 0.770-0.850 and 
boiling range 170 deg.-250 deg. C. This oil is warmed 
up in a heat exchanger to about 150 deg. and then 
sprayed into air that has passed through a heat 


JUNE 1938 


exchanger where it has acquired a temperature of 
300 deg. The hot air-hydrocarbon mixture passes 
into a reaction chamber containing a catalyst (not 
described) where the real reaction takes place. The 
reaction is exothermic, although practically no for- 
mation of CO or CO, occurs (1 to 114 volume per- 
cent). Sufficient cooling must be provided to keep 
the reaction within limits. The reaction products 
include non-condensible gases, various liquid frac- 
tions boiling from 50 deg. to 250 deg. C. and a 
solid resin. 

A painstaking investigation has shown that the 
oxidation processes proceed simultaneously accord- 
ing to six reactions, two of which are conserving, 
two decomposing and two polymerizing as follows: 


1.—CnHm =a0.—>CnHm-,a+2aH:0 
2—CnHm+0.—>CnHm-.0 +H:0 
3.—CnHm-+a0.—>CpHq +CxHy +2aH,0 
where p+x=n qt+y+4a=m 
4.—CnHm+20.—>CpHqO0+CxHy0O+H,0 
where p+x=n qt+yt+2=m 
§.—2CnHm+a0.—>C.nH2m-4a +2aH,0 
6.—2CnHm+0,—>C.nH.2m0+H,0 


The reaction product is therefore a complex mix- 
ture, and in spite of an extensive search no catalyst 
has been found that will confine the reaction to a 
definite type of product, hence one must be content 
with a catalyst that will permit the most thorough 
oxidation possible at the lowest possible temperature 
without formation of worthless CO or CO2. However, 
by regulating the character of the oil mixture, the 
rate of feed and the temperature, it is possible to 
emphasize either oxidation or hydrogenation. 

Among the principal groups of products formed 
are unsaturated hydrocarbons, saturated and un- 
saturated aliphatic aldehydes and ketones, aro- 
matic hydrocarbons, lactones, alcohols and small 
amounts of carboxyl acids and phenols. A char- 
acteristic feature is the dependence of combined 
oxygen on the boiling range of the fractions: the 
lightest and heaviest fractions contain the most 
oxygen, the middle fractions contain the least, 
which indicates that the oxygen is the more firmly 
bound the smaller the molecular weight. 

The principal products of commercial interest are 
a malodorant for city gas, alcohol denaturants, and 
an agent for preventing the formation of gums and 
naphthalin deposits in gas pipelines. This latter 
appears to be of large technical importance to the 
gas industry, especially as regards the nuisance of 
gum- and resin-like deposits, against which the 
authors’ fraction boiling between 150 deg. and 
250 deg. C. acts in gas much as inhibitors act to 
prevent gum in cracked gasoline. 


Destructive Hydrogenation of Alkylated 
Monocyclic Hydrocarbons—\V. N. Ipatieff and 
Herman Pines, before AMERICAN CHEMICAL SOCIETY, 
Dallas meeting, April, 1938. 

Alkylated monocyclic hydrocarbons at a tempera- 
ture of 350 deg. to 400 deg. C. and initial hydrogen 
pressure of 100 kg. per sq. cm. underwent destruc- 
tive hydrogenation, yielding paraffins and aromatic 
hydrocarbons. 

In the case of ethyl and methyl benzenes the 
paraffins resulting from this reaction were ethane 
and methane, respectively. 

In the case of propyl—and butylbenzene, the 
destructive hydrogenation is more complicated— 
the gaseous hydrocarbons, besides propane and 
butane, contain also methane and ethane. The liquid 
products consist of benzene, toluene, ethylbenzene, 
etc. 

The phenyl groups seem to weaken the 8 — 7 
carbon-carbon bond to the greatest extent; as a 
result n-propyl and n-butyl-benzene yielded ethyl- 
benzene. In the case where the alkyl group is 
branched as in isopropyl—and tertiary-butylbenzene 


the most reactive carbon-carbon bond is the pheny!- 
alkyl bond, and the gaseous products contained 
large proportions of propane and isobutane, re- 
spectively. 


Application of the Grignard Reagent to a 
Study of Mineral Oils—Robert G. Larsen, in 
IND. ENG. CHEM., vol. 10 (1938), No. 4, pp. 195-198. 

The author has discovered a new analytical tool 
which appears to be of considerable practical use in 
technical petroleum chemistry. This tool is the 
Grignard reagent, already well known in organic 
chemistry. 

A direct application of this reagent is the deter- 
mination of the amount of water in an oil, which is 
of importance in controlling the quality of trans- 
former oils, wherein even as little as 0.01 percent of 
water is of importance. When used an an oil contain- 
ing water, the Grignard reagent (methyl magnesium 
iodide) reacts with the water to produce methane, 
which can be measured. 

The reagent reacts also with any oxygen com- 
pounds (acids, alcohols) that may be present in the 
oil, hence it is possible to use it to evaluate the 
oxidation status of an oil. 

Perhaps the most interesting application of the 
Grignard reagent in petroleum chemistry is in the 
prediction of the oxidation stability of an oil. A dry, 
unoxidized oil, when treated with the reagent, 
evolves more methane than can be accounted for on 
the basis of extraneous contamination. This initial 
production of methane varies for different oils, 
decreasing roughly as the degree of refining is in- 
creased, After oxidation rates of several oils had been 
studied, it became apparent that a relationship 
exists between the amount of methane evolved in 
the Grignard test on the original oil and the subse- 
quent rate of oxidation. 

The results are shown graphically for 24 oils. 
These oils are representative of petroleum oils in 
general ranging in viscosity from 84 to 1504 Saybolt 
seconds at 100 deg. F. (37.78 deg. C.). Viscosity 
indexes range from 4 to 122. The oils were obtained 
from representative crudes of the four major oil- 
fields in the United States and were refined by 
almost every method in commercial use—distilla- 
tion, acid treatment, aluminum chloride, Duosol, 
phenol, furfural, sulphur dioxide, and Chlorex. In 
view of the wide variation in the initial properties 
of the oil, such as peroxide content and unsaturation 
values, and the fact that many of the oxidation rates 
were extrapolated to the same temperature (90 deg. 
C.) though determined at widely different tem- 
peratures, the correlation is significant. 
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Evidence was acquired which demonstrates that 
this evolution of gas when an oil is treated with 
methyl magnesium iodide is a property of the 
normal constituents of the oil. It can only be sug- 
gested here that the correlation arises from reaction 
with sulphur compounds, reaction with active hy- 
drocarbons of the indene type, or deep-seated de- 
composition reactions catalyzed by the magnesium 
complex. 
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Dehydropolymerization of Ethylene—V. I. 
Komarewsky and N. Balai, before AMERICAN CHEM- 
ICAL SOCIETY, Dallas meeting, April, 1938. 

It was found that by subjecting ethylene to a 
catalytic polymerization in the presence of polymer- 
izing and dehydrogenating catalysts a directed 
polymerization takes place with increased formation 
of aromatic hydrocarbons. By subjecting ethylene 
to a thermal polymerization (no polymerizing cata- 
lyst) in the presence of a dehydrogenating catalyst 
a formation of aromatic hydrocarbons also takes 
place. Both reactions can be defined as dehydro- 
polmerization. 


Rapid Method of Determining Tetraethyl 
Lead in Gasolines—W. Ulrich, in OEL UND KOHLE, 
vol. 14 (1938), No. 6, p. 131. 

All existing methods of analyzing gasoline for 
tetraethyl lead consume much time on account of 
the slow precipitation of lead sulphate. The new 
method, which avoids the necessity of precipitating 
lead sulphate, is as follows: 

100 cc. of the clean fuel is treated in a separatory 
funnel with a 10 percent solution of bromine in 
carbon tetrachloride and shaken for 30 seconds; the 
resulting lead bromide is dissolved with 5 cc. of 
strong nitric acid. The acid extract, followed by 
two washings with dilute nitric acid, is received in 
a tarred porcelain dish, treated with one cc. of strong 
sulphuric acid, evaporated and gently ignited in 
the well known manner. The lead sulphate is then 
weighed. In the case of alcohol-gasoline mixtures 
the alcohol is first removed by washing with water 


USE 


Readjustment of Automotive Engines to an 
Octane Number of 74—Cramer, in OEL UND 
KOHLE, vol. 14 (1938), No. 11, p. 223. 


At the present time the German market affords 
a supply of high grade anti-knock fuels, particularly 
alcohol-gasoline mixtures (74-76) and benzol-gaso- 
line mixtures (78-82). It is unlikely that the supply 
of such fuels will be sufficient to meet all demands, 
hence it will be necessary to build motors so that 
merely by adjusting the timing device it will be 
possible to operate with 74 octane fuel. New ideas 
are being worked out in this connection. 

(This seems to imply that since it may be im- 
possible to obtain a large supply of 80+ octane gaso- 
line in war time, military aviation authorities feel 
that it is possible to meet the problem along the 
line of engine design.—Eb. ) 


Aircraft Fuels of High Octane Ratings—Wm. 
Hubner and Gustav Egloff, in O11 AND GAS JOUR., 
vol. 36 (1938), No. 46, pp. 103-108; 112. 


The most skeptical now admit that the trend in 
aircraft design is definitely toward engines of higher 
power output and lower specific fuel consumption, 
with antiknock requirements of 100-octane number 
and higher. 

During 1937 approximately 7,000,000 gal. of 
100-octane fuel was consumed in the United States, 
chiefly by the Army Air Corps. Based on available 
data and present commitments, it is estimated that 
this figure will be increased to more than 20,000,000 
gal. during 1938, with additional quantities of iso- 
octane required in the production of approximately 
10,000,000 gal. of 87-octane fuel containing 0.5 cc. 
of tetraethyl lead per gallon and 5,000,000 gal. of 
95-octane fuel with 3 to 4 cc. of lead. 

The advantages of a 100-octane fuel over 87-octane 
in a properly designed engine lie in a 20 to 25 percent 
increase in power output and 12 to 15 percent re- 
duction in specific fuel consumption. An increase in 
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power means a substantial increase in top speed, 
rate of climb, and ceiling; it means also a reduction 
in take-off distance or the ability to take off with 
a greater pay load. Difficulty in lifting very large 
planes from the ground has placed a definite pre- 
mium on this increased take-off power. It has been 
calculated that a 20 percent increase in power re- 
duced the length of the take-off run of a large multi- 
engine transport by 45 percent. This is equivalent 
to reducing the necessary landing area by 70 per- 
cent in the case of rectangular and geometrically 
similar airports. 

A decrease in specific fuel consumption means 
a substantial increase in flying range, with the same 
pay load or the ability to carry a greater pay load 
the same distance. In so far as actual savings in 
dollars and cents are concerned, several experts 
have calculated the value of each octane-number 
increase in the case of a conventional land transport 
plane. 

In one of these calculations it is figured that for 
each octane number above 87 there is a saving of 
2.2 cents; after considering all factors it is concluded 
that the 100-octane gasoline means a saving of 
17 cents a gallon. 

Commercial 87-octane (motor method) and 92- 
octane (army method) are most generally prepared 
by adding approximately 3 cc. of tetraethyl lead 
per gallon to a 74-octane straightrun gasoline. The 
usual procedure for preparing 100-octane (army 
method) aircraft fuel is to blend 50 percent of a 
74-octane straightrun gasoline with 40 per cent of 
commercial iso-octane, 10 percent of iso-pentane, 
and 3 cc. of tetraethyl lead per gallon. 

Iso-octane and to a limited extent iso-pentane 
are the only high-octane blending agents with ex- 
tensive service history. However, a number of 
other such fuels have been suggested as being com- 
mercially useful, namely: Aromatics, ethers (iso- 
propyl), ketones, and alcohols. 

The authors note the unfortunate fact that three 
methods exist for testing aircraft fuels. There should 
be, and probably soon will be, one universal stand- 
ard method for rating such fuels. The present 14 
recognized grades of aircraft fuel should be reduced 
to four. 


ECONOMICS 


How Much Electric Power is Used in (Oil) 
Refining—W. H. Stueve, in OIL AND GAS JOUR., 
vol. 36 (1938), No. 36, pp. 133; 138-140. 

The answer, as figured by the author, is that the 
422 oil refineries in the United States use electric 
power to the extent of 44 percent of their total 
power requirements; about two thirds of this elec- 
tric power is purchased, the rest is generated priv- 
ately. Generation of electric power with internal 
combustion engines is apparently uneconomical. 
The author, who is engineer of the Oklahoma Gas 
and Electric Co., is of the opinion that new power 
requirements should be in the form of purchased 
electric power because of its over-all economy. 


Oil Requirements in the Near East—Oskar 
Tokayer, in PETROLEUM PRESS SERVICE, vol. 5 (1938), 
No. 12, pp. 133-156. 

In the half-dozen countries included in what is 
known as the Near East there are only about 83,000 
motor vehicles (about 0.2 percent of the world 
total) in an area which (including desert land) is 
approximately half that of Europe except Russia. 
On a population basis there is one motor car to each 
700 inhabitants. 

Motorization in the Near East has been (rela- 
tively) remarkable and indicates the potentialities 
of the region as an oil market, particularly in view 


of the high fuel consumption per vehicle (3,500 
liters in Egypt, 4,000 liters in Palestine). But the 
enormous possibilities for further expansion of 
motor traffic do not complete the picture; the market 
open to oil products in other fields (kerosene, lubri- 
cating oils, heavy oils, asphalt, etc.) is virtually 
unlimited. 

The lead in this development has been taken by 
Egypt where Diesel service is being introduced on 
the railways; and up to date road system is being 
developed, and the army is being extensively mech- 
anized. As it now stands Egyptian petroleum con- 
sumption amounts to about 700,000 tons, of which 
45 percent is kerosene, nearly 30 percent gas and 
Diesel oil and about 20 percent gasoline. 

In the past five years the number of cars, trucks 
and omnibuses in Palestine has more than trebled, 
and good progress is being made in road transport 

Road construction and motor transport are mak- 
ing significant progress also in Syria, Cyprus, 
Turkey and Iraq. In general, the extent, and par- 
ticularly the pace, with which petroleum require- 
ments have grown during recent years lends the 
Near East an importance which, in the opinion of 
the author, cannot be overestimated 
augurs well for its future development. 
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SUBSTITUTES 


Results of Experiments on the Utilization 
of Molasses as a Road Making Material—R. C. 
Srivastava, in INDIAN TRADE JOURNAL, vol. 128 
(1938), No. 1651, pp. 734-735. 

Attempts to convert molasses at the Imperial 
Institute of Sugar Technology into an insoluble 
resinous product suitable for use as a road surfacing 
material have been fairly successful. 

The process of manufacturing the composition 
consists in resinifying molasses with a mixture of 
coal tar and asphalt in presence of sulphuric acid. 
The carbohydrates contained in the molasses com- 
bine with the phenolic bodies contained in asphalt 
and coal tar to form a resinified compound perfectly 
insoluble in water and satisfying besides the fol- 
Jowing conditions: 


Perfectly liquid at the time of application. 
After being spread on the road not melting in 
summer. 

Not wearing away in heavy traffic. 

Cheaper than other asphalt preparations in the 
market. 


The success of the operation depends on the pre- 
liminary removal of the last trace of moisture from 
molasses before mixing with other ingredients. 

Exhaust molasses of about 80 deg. Brix (132 |b 
is concentrated in an iron pan with constant stirring 
until the temperature rises to 135 deg. C., 
progressive thickening, and the molasses can le 
drawn into strings. Dilute sulphuric acid (0-796 |b 
of strong H.SO,, corresponding to one percent on 
the weight of concentrated molasses, diluted 1:1 
is added slowly and heated until the temperature 
rises further to 210 deg.-230 deg. C. A mixture o! 
asphalt and coal tar (16.5 percent each on the 
weight of concentrated molasses, that is 13 Ib. coal 
tar and 13 lb. asphalt, as usually 3/5ths of the original 
molasses is left behind after dehydration, is melted 
in a separate furnace fitted with mechanical stirrers 
and treated with one percent of strong sulphuric 
acid, equivalent to 0.263 Ib. diluted 1:1). Molasses 
treated with sulphuric acid as described above 's 
then gradually incorporated in the acidified liquid 
asphalt and coal tar mixture, the stirrers running 
constantly. When the requisite proportions have 
been added, the heating is continued at atmospheric 
pressure until test samples show absolute insolubilits 
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in water. The product is obtained in a pasty condi- 
tion, easy to handle and suitable for application on 
stone. A good seal coating material is prepared by 
dissolving the molasses-asphalt-coal-tar composition 
prepared, as above, in the proportion of 1 Ib. to 
1 gal. of coal tar. The seal coating material is quite 
liquid and easy to apply to the road surface. 

Figured in Indian currency and prices this road 
material is produced at about one fourth the cost 
of a ton of imported asphalt. 

However, as the total quantity of molasses avail- 
able is limited, the proposition is no great threat 
to the asphalt industry. 


Production of Fischer-Tropsch Coal Spirit 
C. S. Snodgrass and Michael Perrin, in PETROLEUM 
TIMES, vol. 39 (1938), No. 1002, pp. 395-397. 

The two principal unsatisfactory features of the 
synthetic petroleum produced in the Fischer-Tropsch 
process (catalytic polymerization of a mixture of 
carbon monoxide and hydrogen) are the very low 
anti-knock value of the light liquids and the highly 
refractory behavior of the heavier oils in the crack- 
ing process. These oils at first could only be split 
into naphtha, Diesel oil and solid paraffin. 

This difficulty has been overcome by cracking 
in the true vapor phase. The outstanding feature 
of this process lies in the direct heating of oil vapors 
by intimate contact with a superheated carrier 
gas, technically referred to as cycle gas (nitrogen, 
hydrogen, methane and carbon oxides), which is 
produced in the cracking process within the system 
and operates in a closed cycle. The quantity and 
temperature of this cycle gas is varied according 
to the type of charging stock and required specifica- 
tions of the finished product. The end product is 
a gasoline of 63- to 64-octane number, suitable only 
for blending purposes. 

The yield of oil products from a cubic meter of 
wiginal water gas is now 120 to 130 grams (theory, 
170 grams). 


GENERAL 


Wildcat Drilling in 1937—Frederic H. Lahee, 
PETROLEUM GEOLOGISTS, New 
Orleans meeting, March, 1938. 


belore AM. ASSOC. 


Figures compiled for wildcat drilling in southeast 
New Mexico, Louisiana, southern Arkansas, Missis- 
sippi, Alabama, Florida and Texas (except the 
northwest, where data were not available) show that 
765,690 ft. of hole were drilled in 138 discovery 
wildcat wells, as contrasted with 4,096,990 ft. in 
1,002 dry holes. This means that just over 12 per- 
cent of all wildcats drilled in 1937 were producers, 
the other 88 percent being dry. For every producer 
loot drilled, 5.35 ft. of dry hole were drilled. This 
is a better record than that of 1936 when one pro- 
ducer foot was drilled for every 6.83 ft. of dry hole. 

In checking over the reasons for drilling these 
wildcats in 1937, it is found that: 

lifty producers and 414 dry holes were located 
on geological information (surface, subsurface, 
trend, core drilling); 

Fifty-three producers and 138 dry holes were 
located on evidence 
magnetometer, 


geophysical 
balance, 
or combinations); 


’ 


(seismograph, 
torsion gravity meters, 

Nine producers and 43 dry holes were located 
on combined geological and geophysical evidence; 

Thirteen producers and 220 dry holes were pure 
wildcats, with neither geology nor geophysics to 
guide the selection of their sites; 

Thirteen producers and 185 dry holes were located 
for reasons not known to those who assembled the 
information. 


Of significance is the fact that only 5.9 percent 
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of the holes located without technical basis were 
producers, whereas 18.8 percent of all the holes 
located on geology or geophysics were producers 
of oil or gas. Locations based on technical advice 
were more than three times as successful as locations 
made without such advice. 

The great uncertainty and large expense involved 
in such operations has suggested cutting down the 
expense of wildcat drilling by first exploring with 
a small hole of five or six inches diameter carried 
to depths of as much as 7,500 ft., following by elec- 
trical logging and side-wall sampling; if oil is found, 
a hole large enough for production may be drilled. 
To indicate the possible advantages of this plan the 
author offers the following comparison: 

Assume (1) that the average cost of drilling the 
small hole is $2.50 per ft.; (2) that the average cost 
of drilling the large hole is $7.00 per foot.; and (3) 
that in all the cases listed, the production horizon 
would be found in the small exploratory hole. In 
these assumptions, the 4,096,990 ft. of dry hole 
plus the 765,690 ft. of producers would have cost 
$12,156,700 for small-hole drilling, or $34,038,760 
for large-hole drilling; and the additional large 
holes for the discoveries would have cost $5,359,830. 
Therefore, for the first method the total cost would 
have been $34.038,760 and for the second method 
(small hole plus large hole where oil is found), 
$12,156,700 plus $5,359,830 or $17,516,530, which is 
roughly half the cost of wildcat drilling by the 
present large-hole method. 

These figures are taken to represent drilling to 
depths of 6,000, 7,000 or 8,000 ft.—roughly speak- 
ing. The same principle is applicable to shallower 
drilling, or to deeper drilling. It is true that there 
are certain objections to this small hole drilling— 
certain risks of missing pay sands; but in any event, 
structural and stratigraphic information may be 
secured more cheaply than by the large-hole wildcat. 


The Diesel Engine in Modern Mercantile 
Navies—Syndicat d’Applications Industrielles des 
Combustibles Liquides, in REV. COMBUSTIBLES 
LIQUIDES, vol. 6 (1938), No. 152, pp. 41-71. 

Marine use of the Diesel engine began about 1910, 
Confined in the beginning to inland waters, the 
first overseas voyage was made by the 7,000-ton 
SELANDIA Netherland East 
India. In 1914 there were afloat only 297 motor ships 
totaling 234,287 gross tons. At the end of 1936 there 
were more than 6,000, with a total gross displace- 
ment of 12,000,000 tons, or an average of about 
2,000 tons per ship. 


between Holland and 


Somewhat more than 60 percent of all new ships 
under construction will be Diesel propelled. The 
number of motor ships now afloat represents about 
20 percent of the world’s entire mercantile fleet. 
At the end of 1936 the tonnage of steam vessels 
showed a decrease for the year of about one percent, 
while the tonnage of motor ships had increased 
9 percent. The relative proportions of the two classes 
has varied in different years since 1925, as shown 
in the accompanying table. 


Steam Diesel, Percent 
Year tons tons of Diesels 
1925 1,090,456 1,088,888 50 
1926 953,456 869,509 48 
1927 A468 842 1,589,510 52 
1928 1,084,958 1,419,60 56.5 
1929 1,275,019 1,531,753 54.5 
1930 .. 63 1,559,334 61 
1931 752,680 631 51 
1932 A423 410,044 45.5 
1933 339,454 414/095 55 
1934 542,338 764,909 58.1 
1935 9,121 715,983 60 
1936 856,126 1,248 459 59.5 


The construction of motor ships is unequally dis- 
tributed among the different countries. Great 
Britain and Ireland have constructed and are still 
constructing (1936) the largest amount of tonnage, 
followed in the order named by Germany, Holland, 


Sweden, Japan and the United States, to mention 
only the principal ones. A glance at the accompany- 
ing diagram will show that Great Britain and Ireland 
have been (and still are) the most active in ship 
building, with Germany next. In fact, these two 
countries account for more mercantile tonnage 
built and building than all the rest of the world put 
together. Another fact that may be noted is that 
British steam tonnage still exceeds Diesel tonnage, 
whereas German tonnage is preponderately motor 
The Swedes and the have lately 
built very little steam tonnage, the Belgians and 


Italians none at all. 
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The modern tendency inclines toward large units, 
both in ships and in engine. The largest marine 
Diesel yet constructed is the single 20,000 h.p 
motor installed in the SATURNIA; this engine is 
direct-connected with the shaft. The 
designers are said to be ready to build marine Diesel 
engines in single units of 25,000 and even 30,000 h.p. 


propeller 


BOOK 


Modern Methods of Refining Lubricating 
Oils—Vladimir Kalichevski, published 1938 by 
REINHOLD PUBLISHING CORP., New York; 235 pages, 
$6.00. 
Series). 

Taking note of the fact that many of the contro- 
versial aspects of solvent refining processes and their 
commercial applications have by now been more or 
less clarified, the author has produced this book, 
which is intended to systematize present knowledge 
of modern methods of refining and to classify the 
numerous new processes that have been proposed 
during the past few years. He limits himself to the 


(American Chemical Society Monograph 


general principles underlying these processes, and 
to a description of the processes which have found 
actual commercial applications. 

With this understanding, there is an opening 
chapter on the properties of refined oils, followed by 
a discussion of the relation between sulphuric acid 
and solvent refining methods and their relative 
merits. Next follow chapters on special topics, de- 
waxing, and deasphalting by various methods. A 
large section is given to the general principles of 
solvent refining and the variables involved; single, 
mixed and double solvents, and disposal of solvent 
extracts. Another group of chapters discusses pour 
point depressants, viscosity index improvers, oil- 
iness carriers, oxidation inhibitors, and fluoresence. 
The volume is completed by conversion tables and 
equations, extensive patent and author indexes, and 
a good subject index. 

All together, the author, while avoiding excessive 
detail, has given in this small book a good outline 
of this important branch of the art of refining. 
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Alll figures furnished direct to Worto Petroteum by governments, except where otherwise specified—Table revised monthly | 





(Figures in U.S. barrels of 42 gal.—Conversion ratios used are weighted averages for individual countries) 



















































































Preliminary 
Figures 
May June July August September October November December January February March April 
1937 1937 1937 1937 1937 1937 1937 1937 1938 1938 1938 1938 
United States.............. 110,911,000 105,812,000 110,721,000 115,090,000 109,980,000 110,911,000 104,206,000 106,579,000 106,007,000 94,662,000 106,524,000 102,100,000 
PN esc eswaceasusacnace 18,130,230 17,953,812 18,580,752 17,183,259 16,663,000' 17,600,000! 16,923,000! 17,600,000! 17,647,000! 13,591,000! 15,984,000! 17,850,000 
WIE. 6 é-ccccnressasss 14,498,968 16,260,492 16,469,071 17,861,784 17,640,872 17,979,227 17,044,016 17,096,298 15,271,901 13,792,479 15,109,040 13,696,219 
a Conctevorceensvass 16,353,014 6,152,478 7,213,398 7,313,264 7,198,034 7,075,122 6,821,616 5,999,642 5,895,458 6,414,470! 8,284,215 8,000,000 ff 
Netherland India........... 4,553,298 4,464,725 4,708,460 4,612,953 4,586,638 4,166,689 4,626,395 4,671 582 4,245,587 4,235,422! 4,721,147 4,568,899 
CS oid.0 aacusdassrns 4,494,000 4,151,000 4,317,000 4,293,000 4,256,000 4,313,000 4,162,000 4,198,000 4,099,000 3,751,692 4,182,000 4,090,000 
MN dicen eerssnecian 3,387,950 3,338,311 3,848,587 2,800,868 3,432,101 4,372,808 4,211,293 4,349,415 4,141,977 4,017,000+ 900,000T 700,000; jf 
__ re errr ree 2,747,102 2,344,213 2,429,587 2,429,787 2,513,145 2,663,244 2,645,099 2,431,532 2,670,844 2,385,464 2,717,278 2,592,996 | 
Sey renere re 1,678,580 1,724,173 1,681,799 1,592,592 1,617,433 1,811,759 1,797,625 1,824,956 1,784,638 1,508,487 1,841,882 1,616,684 
 ectaccadeseswetaned 1,456,329 1,432,398 1,488,965 1,494,467 1,453,712 1,492,971 1,432,508 1,481,701 1,365,152 1,340,000! 1,474,364 1,296,090 
SCE Tee 1,381,485 1,339,940 1,355,420 1,345,513 1,369,767 1,360,000! 1,365,000! 1,370,000! 1,378,000' 1,289,000! 1,380,000' 1,349,000 | 
er rer ee 1,351,198 928,752 1,377,547 1,433,474 1,358,600 1,393,317 1,300,485 1,349,908 1,378,021 1,304,819 1,438,436 1,418,825 | 
DE ikteecacenneesnseus 690,501 638,874 633,401 679,335 701,066 104,736 631,584 640,195 662,000! 598,000! 650,000! 637,000 
EY isvereuensescnexes 432,748 684,348 585,917 254,937 662,861 847,988 749,354 805,236 805,800 707,379 737,164 692,403 
DEE. sin sardeenkenecwenes 376,191 349,500 353,313 373,760 341,111 351,711 376,487 405,623 409,592 381,052 445,194 428,829 
er ere 318,360 310,780 318,360 318,360 310,780 325,940 318,360 325,940 318,928 293,232 313,585 318,000 
SI cccnsescrncnenes 245,088 249,434 267,847 279,727 282,155 288,926 272,665 277,551 268,028 257,967 355,683 342,387 | 
DE okkaesaaanieessews 192,845 209,181 241,737 288,934 298,753 342,452 341,517 408,580 457,408 413,158 480,803 490,000 | 
TET RT Te 206,544 200,092 204,710 214,819 205,914 210,228 214,330 211,436 218,594 214,191 214,820 206,000 | 
PR iccwsexceccceoces 189,658 182,696 186,175 184,780 178,122 182,053 176,252 178,776 187,525 171,138 191,746 181,331 
Geltich fndia'®............. 172,458 181,436 183,468 182,311 173,150 181,089 197,043 210,360 195,000! 167,000! 200,000! 187,000 
BN sce ccwssnscaene 134,523 131,625 143,445 138,031 134,311 133,684 126,439 131,901 137,497 126,578 137,281 133,248 || 
Pe ctenescesesenanie 97,077 98,021 99,182 97,818 100,699 97,203 95,082 94,509 91,927 84,974 94,545 88,555 ) i 
errr rere Tr er 42,096 45,445 42,125 43,367 44,000! 42,339 42,639 42,368 43,000! 38,000! 43,589 42,000 oss 
PE Saniccceeecrnenenes 27,510 18,410 18,890 13,860 17,010 18,620 20,850 19,320 25,620 28,160 30,070 29,100 a" 
Czechoslovakia............ 8,824 10,824 11,529 10,125 9,667 10,865 12,297 11,734 11,070 10,437 12,158 11,000 it ; 
errr Pere 11,591 10,692 12,148 13,509 12,271 10,736 11,751 12,810 10,302 7,128 9,100! 8,800 4 
GI ssn ccccvecsseness 17,600 17,600 17,100 15,700 16,000 18,500 17,600 16,400 18,900 19,300 18,800 16,500 4 
WOO. ccc cccesscccces 174,106,768 169,841,252 177,510,933 180,620,334 175,557,172 179,506,243 172,039,287 172,644,773 169,745,769 151,809,527 168,490,900 163,090,866 
' Estimate. 3 Russian Sakhalin included with Russia. 5 Does not include Assam and Punjab, which are listed separately * Japanese Sakhalin, Taiwan (F > end Hokheide tacleded 
* Anglo-lranian Oil Company Ltd figures revised—fuel oil returned under British India. with Jepen. 
to ground has been deducted. ® Bahrein Petroleum Company Ltd. figures. 1° Excluding Burma. 
‘International Petroleum Company and Lobitos Oilfields Ltd. 7 British Malayan Petrol c y Ltd. figures. 11 Sarawak Oilfields Ltd. figures. 
figures combined. 





* Includes natural gasoline production. 12 Anglo-Egyptian Oilfields Ltd. figures. 


t Estimated by competent private sources in Mexico. 





Official Crude Oil Production Figures for 1932 to 1937 (Revised) 








Daily 
Average Daily Total 
to Mar. 31 Average to Mar. 31 Total Total Total Total Total Total 

1938 1937 1938 1937 1936 1935 1934 1933 1932 | 

(Bbi.) (Bbl.) (BbI.) (Bbi.) (Bbi.) (Bbl.) (Bbl.) (Bbl.) (BbI.) 
United States... .............5. 3,382,587 3,500,418 409,293,000 1,277,653,000 1,098,516,000 996,596,000 908,065,000 905,656,000 785,159,000 
_ | eee Srey 537,702 553,305 65,072,000 201,856,661 199,635,921 184,008,033 175,635,783 155,596,429 155,927,997 
I icnctcddnnmaccwwess 448,261 514,182 57,869,639 187,675,477 155,270,840 148,809,057 136,098,681 117,113,940 115,615,782 
a a ag 236,315 211,992 28,594,143 71,377,001 62,977,950 57,520,488 57,902,092 54,440,075 49,516,697 
Netherland India. .............. 146,868 148,255 17,771,055 54,112,933 47,961,744 45,307,913 45,107,828 41,234,498 37,988,913 
NY aavecdsccencicwinaes 133,245 142,948 16,122,692 52,176,000 63,532,846 61,270,072 61,849,306 53,919,708 53,651,978 
NT a ctucninnda nakw engined 80,653 127,275 9,758,977 46,455,687 41,027,915 40,240,563 38,171,946 34,000,830 32,805,496 
DE Ge Stee ated ckasaaeneus 86,674 83,846 10,366,582 30,603,660 29,913,150 27,410,983 7,639,849 1,094,915 871,840 
CR sridenccenscuowucens 55,199 55,609 6,751,691 20,297,543 18,756,110 17,597.655 17,337,900 13,156,126 16,415,214 
SGN. thin tieceeaticuhns 45,253 47,827 5,475,606 17,457,024 17,593,059 17,066,555 16,314,381 13,257,318 9,899,432 
IN cats cistacraiwases 44,595 44,807 5,396,000 16,354,717 15,457,960 14,297,025 14,021,901 13,690,556 13,138,747 
ERS 45,786 42,473 5,540,101 15,502,989 13,237,030 11,671,224 10,894,363 9,561,353 10,126,121 
NE a ki ginadatelkvenneexnes 21,050 21,279 2,547,000 1,166,487 7,587,718 7,181,113 7,278,859 7,114,311 7,073,437 
Sie cu fuieass 24,320 21,266 2,942,746 7,762,264 4,644,635 1,264,807 285,072 31,377 902 
|, SESS ea eee 13,767 12,047 1,664,667 4,397,038 3,355,086 3,359,054 2,741,341 2,070,162 1,220,426 
SE acitccnapanee wha neeria 10,275 10,416 1,243,745 3,799,862 3,869,575 3,901,881 4,011,336 4,174,079 4,219,634 
NS cn saineaeue neces bcieds 10,133 8,625 1,224,065 3,148,300 3,076,858 2,967,438 2,204 402 1,656,602 1,594,807 
aac cdgupiausneadswiin’ 15,217 8,026 1,841,369 2,995,025 1,507,931 1,447,204 1,410,895 1,145,333 1,044,A12 
ES ee eee 7,054 6,817 853,605 2,487,841 2,403,072 2,294,878 1,872,837 1,504,412 1,683,439 
ET cig het nid Seubesinenes 6,047 5,922 731,740 2,161,436 1,942,467 1,731,785 1,636,619 1,619,902 1,597,641 : 
PN ink ia chaneicewonvisa 6,244 5,864 749,000 2,141,158 1,978,329 2,037,810 1,921,863 1,628,803 1,743,878 
REC REEREEC 4A19 4,535 534,604 1,655,565 1,574,196 1,806,795 1,975,617 2,244,331 2,369,338 
SERRE 2,975 3,187 360,001 1,163,267 1,262,666 1,255,151 1,527,252 1,653,535 1,071,976 
BG hates cancack GblGeaes 1,377 1,387 166,589 507,067 534,063 529,664 700,000 786,366 755,146 
, Errore rat 935 606 112,950 221,266 50,092 44,347 27,965 5,765 804 
Czechoslovakia*............... 369 339 44,665 123,474 126,603 136,580 177,797 121,695 126,603 
Ee 292 337 35,330 123,123 104,746 163,295 157,875 111,973 41,907 
Other countries... .............. 633 606 73,500 221,000 198,600 189,200 243,100 273,500 327,900 
Rat aclecearors cause ees 5,368,845 5,584,196 653,137,062 2,038,096,867 1,798,087,162 1,652,106,570 1,517,211,860 1,438,864,897 1,305,588,467 : 


*Revised by official sources. 
tTConversion factor revised. 
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OUT IN FRONT... with Inhibited Acidizing 


Right now, thousands of oil producers are congratu- 
lating themselves on their decision to take no chances 
with “raw” acid but to let Dowell do the job right 
with Dowell Inhibited Acid. 


DOWELL INCORPORATED 
Subsidiary of THE DOW CHEMICAL COMPANY 
Executive Office: MIDLAND, MICHIGAN 


General Office: KENNEDY BUILDING, TULSA, OKLA. 


Raw acid dissolves limestone—but not any faster or 
better than Dowell Inhibited Acid. 


But, raw acid also dissolves iron—it eats away on 
tubing, casing and equipment. Long after the treat- 
ment is over its destructive action is at work piling up 
a ruinous bill of damage. 


Halting the corrosive action of hydrochloric acid on 
metal through the addition of an “inhibitor” was 
Dowell’s first great contribution to chemical well 


treating. It is, fundamentally, what has put Dowell 
“out in front” with thousands of operators who are 
not willing to gamble, and lose. 


Stay “out in front” with Dowell—a service based on 
scientific treating with sound, effective materials. 





NEW! DOWELL “XR” ACID 
The Sustained Action Acid 

Dowell's latest achievement —a new principle of acid 

action. Dowell "XR" Acid is kept live till it travels far 


into the pay zone. Get the facts on Dowell "XR." 
Information at all Dowell stations. 











AN D G b WeEtLL CHEF MIC A! 








Monthly 

oduction 

(Bbl.) 
January, 1938........ 17,647,000 

REE 13,591,000 

ee 15,984,000 
ae ainisicnaant cese en 17,850,000 
Jan.-Apr., 1938.......... 65,072,000 
Jan.-Apr., 1937.......... 62,222,608 
OE ere 202,856,661 
ee 199,634,921 
ere 244,215,000* 
| *  aaenae 234,450,000 
Quota, 1936.... 222,345,000 


*Crude oil and gas. 


COMMISSION 


A commission of oil men is now being 
formed in to visit the United 
States to study American oilfield procedure, 
to arrange for technical assistance, and 
place new orders for equipment. On two 
previous occasions, during 1937, this com- 
mission was supposed to leave Moscow— 
but it could not do so due to the purges 
which rendered ineligible practically all 
known oil men of importance. 


Moscow 


The Barinoy commission of a few years 
back placed orders in America to the tune 
of about $15,000,000—which, according to 
Soviet press reports, arrived at its destina- 
tion some 18 months ago but has not yet 
been installed. 

Barinov’s commission was disbanded, 
and during the purges he and several of 
his assistants were branded as traitors. 
The result is that the knowledge obtained 
by his commission when in the United 
States is no longer available and a new 
commission must be sent to learn all over 
again. 


PIATILETKA 


THAT Soviet Russia does not put full 
reliance upon the ability of its technicians 
to obtain sufficient supplies of liquid fuel 
from its admittedly vast oil resources is 
indicated by the fact that the Third 
Piatiletka includes plans for the increase 
of the annual oil shale output from the 
present amount of about 800,000 tons to 
10,000,000 tons in 1942. Likewise, produc- 
tion of synthetic oil products from coal, 
lignite, coke and tar is to be raised from 
600,000 tons to 1,250,000 by the end of the 
five vear plan. 

In its design, the Third Piatiletka is to be 
a period of complete reconstruction of the 
oil industry in order to eliminate all 
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Daily Run to 
Average Stills Drilling 

(Bbl.) (BbI.) CFt.) 
569,258 15,882,000 520,000 
485,393 13,122,000 320,000 
515,613 14,842,000 340,000 

F 15,850,000 400,000 

542,277 59,696,000 1,580,000 
518,520 55,845,045 1,885,520 
555,772 187,121,389 6,244,660 
545,450 180,582,274 6,958,916 
666,066 215,055,000 not available 
642,329 208,285, 9,240,000 
607,000 182,250,000 7,100,000 


arrears and to assure its reliability as the 
source of fuel for Soviet national economy, 
including defense. 


DEEPEST WELL 


SOvIET Russia’s record depth was reached 
recently in the Caucasus. Drilling of a well 
at the Kara Chukhur field of Baku was 
ceased at 10,900 ft. The oil sands were 
encountered at 8,815 ft. 


OILFIELD NOTES 


SOME appreciable improvement was ef- 
fected in production at Baku during the 
second half of April, operations beginning 
to approach plan fulfillment. Grozni, also, 
is in a slightly better statistical position, 
while of the other Caucasian fields Maikop 
is well in excess of its quota. This has been 
reflected in the totals for the country. 


Soviet Oil Production 
(Percent of Plan) 


April High Low 
Baku. . 101 96 
Grozni.... . 82 
Maikop yea 126 110 
Bashkiria . 86 71 
“eas . 98 90 
Sakhalin. . . 112 66 
Turcoman.. . 110 1 
Daghestan........ . 55 43 
Voroshilov er . 40 33 
Kalinin. . . 100 58 
Kama....... .120 72 
Aktiubinsk. . . ; 31 


Plan fulfillment for the whole of Russia 
during April ranged from 90 to 99 percent. 


DEVELOPMENT 


ALTHOUGH several new fields were dis- 
covered during 1937, the year was one of 
chasing actual and imaginary saboteurs 
rather than of practical operation and 
results, and commercial development has 
yet to be made. As might be expected, 
great plans are being made for adoption of 
more -progressive technique of geophysical 


exploration and improved methods of 
prospecting with wider employment of 
light and portable drilling rigs. The Third 
Piatiletka is ta revolutionize production by 
conservation of natural gas production by 
using it for repressuring purposes, while 
the output is to be increased to 3,000,000 
tons-equivalent per annum. Greater quan- 
tities of oilfield gas are to be used as boiler 
fuel for production and refining. Production 
of casinghead gasoline is to be increased to 
four or five times the 1937 figure. 

Likewise, it is intended to double at 
least the present number of wells in 
operation (about 8,000). Losses of drilling 
time are to be eliminated, according to the 
program under the third five year plan. 
Soviet shock brigades now complete wells 
in five or six days—but 25 to 30 days are 
lost before the well is taken 
for installation of producing equipment. 
Stakhanovites no longer are to be active 
only on individual wells, but are to attend 
to all routine drilling. 


then over 


REFINING 


INDUSTRALIZATION of Soviet Russia has 
been bringing and continues to place before 
the refining division of the oil business new 
problems of fuel supply. Increased demand- 
for more and better motor fuel are an- 
citipated as the result of employing high- 
powered high-compression motors. Avia- 
tion expansion will require higher octane 
numbers. Consumption of lubricating oil is 
also expected to rise. 

Gasoline supplies are not the only worry 
of the Russian refinery officials, insamuch 
as the Cheliabinsk, Stalingrad and Kharkov 
tractor plants have commenced construc- 
tion of Diesel-driven tractors. This same 
form of power is being installed in a large 
proportion of road vehicles. Not all Russian 
residual fuel oils will yield Diesel fuel to the 
specifications required, and refiners do not 
expect this transition to Diesel power to 
mean a corresponding decrease in con- 
sumption of gasoline and tractor kerosene. 

Large savings of the more volatile 
products could be effected if the Soviet oi! 
industry would only reduce the excessive 
operating losses due to lack of hermetiza- 
tion in storage and transportation, as well 
as during production and processing. Th¢ 
most conservative estimates place the 
annual gasoline losses alone at 4,400,000 
bbl., with an octane range of 90 to 95. 

Not least among the plans of the Third 
Piatiletka is that for vast refinery plant 
modernization; increasing cracked gasoline 
yield by eight to ten percent and lowering 
the initial boiling point from 225 deg. C. to 
200 deg. A number of new refineries are 
planned for the interior. 


J. WEGRIN. 
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FIREBRICK 


manufactured from the 


AYRSHIRE FIRECLAYS has proved very 
suitable for OIL FIRING 





A modern plant 
provides for hand 
moulding, stiff 
mud pressing or 
dry pressing, as 
required, while 
tunnel kiln firing 
contributes to the 
maintenance of a 
high standard for 
shape and finish. 
A range of grades is 
offered including — 


“DOUGLAS” 
(39% alumina) 
“DOUGLAS A” 
(43/44% alumina) 
for solid built walls 
and sprung arches. 


“DOUGLAS S” 
(39% alumina) 
“TRIANGLE A” 
(43/44% alumina) 
“TRIANGLE Ww” 
(Non-spalling) 
for suspended walls 
and arches. 











Descriptive catalogue 
includes silicon car- 
bide, fused alumina, 
sillimanite and 
other special 
a@rades. 








THE MORGAN CRUCIBLE 
COMPANY LIMITED 


BATTERSEA CHURCH ROAD, LONDON, S.W. 11 
WORKS — DALRY, AYRSHIRE and BATTERSEA 
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Designed and made to A. P. I. specification by 
the world’s leading driving chain makers. 
Send for leaflet No. 216/32 


THE RENOLD & COVENTRY CHAIN CO., Ltd. 
MANCHESTER, ENGLAND 
Agents throughout the world 
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New Mineral Code 


LOUISIANA 


Mixera industries of Louisiana, par- 
ticularly oil and gas, have become the 
state’s most important industry. The value 
of the present annual production of oil alone 
is in excess of $100,000,000, and this vast 
business has had to be conducted, until now 
under a confusing and inadequate civil 
code which failed to cover many important 
points in connection with the rights of 
owners, leasees, royalty Owners, operators 
and others whose millions of dollars are 
invested in this vast enterprise. 

A new mineral code which seeks to 
correct these deficiencies, by providing a 
full and effective remedy for all situations 
which have been forseen, is now in the 
hands of the state legislative body and is 
held to be sure of final passage. 

Under the terms of the act, the governor 
is authorized to appoint a commission of 
five to draft a code to be known as ‘‘A Code 
of the Oil, Gas and Mineral Laws of the 
State of Louisiana,” relative to the private 
ownership, leasing, selling, mortgaging of 
oil, gas, and other minerals, or otherwise 
dealing therein... . It is worthy of note 
that the practical aspect of the business 
has been given careful consideration, by the 
fact that two of the five men selected must 
be experienced and practical oil and gas 
men, familiar with conditions in the state 
arising in the application of mineral laws 
to the conduct of the business. 

It is equally clear that the code is to deal 
only with the private ownership, leasing, 
selling and mortgaging and that it has no 
authority over matters of public law such 
as conservation of mineral resources, leasing 
of state lands or taxation. 

The first twenty articles of the code deal 
with the broad general principles of the law 
relating to ownership of land and the 
various ways of splitting that ownership 
into separate rights with respect to the 
mineral content of the land. The owner 
may dispose of his right to one kind of 
mineral to one person, and another kind to 
another, or he may sell to one the right to 
the minerals, and to another the exclusive 
right of making mineral leases on the 
property; or he may, in similar manner, 
sell to one the right to the minerals from a 
particular depth, and to another the right 
to the minerals from another depth. 

It is possible within the scope of this 
article to give only the most important 
features of the new code and they are 
selected with the view of being of the 
greatest general significance by way of 
comparison with the existing laws. 


For 


By E. Crawford Smith 


It is recognized under the new code that 
all types of mineral interests, whether 
leases, royalties of ownership in minerals, 
enjoy the status of real rights in the land. 
Heretofore the leasee virtually held only a 
personal right and _ had _ little 
against a trespasser. 

All types of minerals are to have the 
same legal status, with the result that the 
same rules of law apply to the private 
ownership and production of solid minerals, 
such as salt, sulphur, and coal, as apply to 
oil and gas. 


redress 


Legal recognition will be given to the 
principle that every land owner, mineral 
owner or operator has the right to use his 
premises in every proper way to drill for 
and produce the oil and gas underlying his 
property, subject to due regard for, and 
without injury to, the property rights of the 
others. Injury, if any, measured in dollars 
is to be left to the discretion of a judge 
alone, not a jury. This has been the subject 
of some criticism, but it is felt that such 
decisions, often involving large sums of 
money, must be left to one who is specially 
trained and experienced in exercising legal 
discretion. These seems to be adequate 
justification for the rule. 

First consideration is given to the rights 
of the landowner, assuming that if the 
landowner is to receive maximum financial 
benefit from the minerals supposedly un- 
derlying his lands, there must be something 
not only recognized but protected by law 
for him to sell. It follows as a natural con- 
sequence that the landowner is or should 
be interested in seeing his customers, i.e., 
mineral purchasers and leasees, fairly dealt 
with and given protection as nearly equal 
to his own as is possible. It is in this light 
that the rights of the landowners should be 
considered. 

At the present time there is considerable 
doubt whether the mineral rights owned 
separately from the surface of the land may 
be mortgaged. This doubt is set at rest by 
the new code which expressly provides that 
mineral rights are subject to mortgage. 
There exists at this time a real need for 
such a rule, since large sums of money are 
constantly being invested in the purchase o! 
mineral rights, and such investment may 
be encouraged, if purchasers know that, if 
the necessity arises, these mineral rights 
may be mortgaged and used as security for 
obtaining additional funds for the extension 
of credit. 

Under the provisions of the code, the 
distinction is drawn as between the sale of 
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metal, week after week, for months. 


* * 
That's the kind of treatment to TiMeiactore y pumping cies chee belt tals one eae 
which Axelson plungers are sub- 

THE BIRTH OF PLUNGERS 





reamed and threaded to receive plunger 
jected and for which they are fitted. eating. 


Manufactured from the finest ma- 
terials under the guidance of one 


modern industry, Axetsos plunger: (iach lle Met Dalat 

meet any pumping condition. rs 

par onion are working CAN DI D CAMERA % ] 7 
10 


longer in the bottom of more wells 


than any other plungers made. In order to insure proper adherence to 
A.P.I. specifications, plunger threads are 
checked with Go and No-Go thread 
gauges. 


. 
Carburized surface in ends of plungers is Surfaces of Axelson plungers are accu- 
removed by boring. This is done to pre- rately finished to correct diameter by 
vent hardening of the subsequently ma- grinding. Tolerances are held to within 
chined threads. one-quarter thousandth of an inch. 
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ae . ; After these preliminary machining opera- Mirror-finished polish is imparted to Axel- 
After a thorough cleansing in vapor de-greasing machines, Axelson plungers are completely tions, plungers are returned to heat-treat- son plungers by specially designed ma- 
protected by the application of a rust-preventive solution. ing department where hardened surface chines. This high polish permits smooth 
is produced by heating and quenching. action and provides long life. 





Material for Axelson plungers is cut to Random samples of carburized plunger Plungers are again heated and drawn to In the final inspection, Axelson plungers 
proper lengths by power hack saws. These stock are checked for case depth to pre- relieve internal strains. The drawing opera- are rigidly checked for surface finish, 
lengths are then ready for preliminary determined Axelson specifications. This is tion consists of reheating and cooling at straightness, concentricity and conform- 
heat treatment. but one of a series of tests. a predetermined temperature. ity to size and A.P.I. tolerances. 


15 
Next, plunger blanks are packed in special First machining operation in the manufac- To insure proper operating surface hard- To avoid the possibility of corrosion in- 
containers with carburizing material and ture of Axelson Super-Service Hardened ness, each Axelson plunger is carefully duced by handling and exposure, Axelson 
then sealed. This operation impregnates Steel Plungers is the cutting of the checked in a Rockwell hardness testing plungers are immediately packaged in 


surface of plunger blanks with carbon. grooves. Grooves are checked for depth. machine. waxed, weather-proof containers. 
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SUCKER RODS 


Axelson Manufacturing Company, P. O. Box 98, Ver- Complete stocks of Axelson plungers in- 
non Station, Los Angeles * St. Louis * 50 Church Street, New York * Tulsa sure rapid service to the industry. Ex- 
Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation * Rocky > we pr is exercised in the storage of 
Mountain Distributor: Great Northern Tool & Supply Company. NEWER Poungers. 
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High Temperatures 
High Pressures 
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Conti” | 
High ss the Transfer 
Low Vapor Pressure Drop 


Long Tube Life 
Easy Cleanability 


Leach Exchangers are fully protected 
by U. S. and foreign patents 


Cc. WH. LEACH CO.) 
117 Liberty St. New York | 
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Sperry-Sun Well Surveying Company 
1608 Walnut Street, Philadelphia, Pa. 
425 Petroleum Building, Tulsa, Okla. 

3118 Blodgett Avenue, Houston, Texas 
549 East Bixby Road (3800 Block—Atlantic Ave.) 
Long Beach, Calif. 

332 N. Morningside Drive., Corpus Christi, Texas 
Bank of Lafayette Building, Lafayette, La. 
1409 E. Valley Road, Santa Barbara, Calif. 

c/o Elks Club, 17th and I Streets, Bakersfield, Calif. 
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by leading firm of British 
Valve Manufacturers Lon- 
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vass oil companies. Only 
first class men with proved 
connection with the right 
people will be considered. | 
Applicants should stateage, | 
trainingandexperienceand | 
| salary required. 
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NEWMAN-MILLIKEN cranoiess LUBRICATED 
PLUG VALVES 


ALWAYS IN WORKING CONTACT WITH ITS SEATING. NO GLAND. NO PACKING 


Suitable for Pressures 
to 3,000 Ibs. per sq. in. 





N-M Valves in Service on an Oil Distribution Manifold 








mineral rights and the granting of a lease, 
in that the purchaser of mineral rights 
acquires and retains, for at least ten years, 
the beneficial interests in the minerals 
without having to do or pay anything 
further, whereas one who obtains a mineral 
lease acquires the right to drill for and 
reduce to possession whatever minerals 
underlie the land. In order to retain that 
right, he must actually conduct drilling 
operations or pay periodic sums of money 
in the form of rentals for the privilege of 
In addition, 
the mineral leasee must pay over to the 
landowner or mineral owner, a certain 
portion of whatever minerals he produces 


deferring drilling operations. 


from the property as a royalty. 

The established practice of paying a 
bonus for any mineral lease is strengthened 
and perpetuated by the provisions of the 
new code. Provision also is made for more 
effective enforcement of the leasee’s obliga- 
tion to drill a well or wells where such 
obligation is included in the lease contract. 
Failure may mean cancellation of the lease 
or a suit for specific performance. This will 
protect owners against some of fly-by-night 
operators who have prospered under a less 
stringent law. 

Payments due for royalties or rentals can 
no longer be witheld on the ground that 
owner’s title is questionable. 
must now be made into court to be dis- 
tributed in accordance 
rights of the various claimants. 

At the present time, mineral leasees are 
not permitted to maintain suits in their 
own name or force their lessors to do so, 


Payments 


with the legal 


against trespassers or other third parties 
The new code provides relief in this respect 
by granting the leasee the right to prosecut« 
to protect this interests from disturbance 
by third parties. 

Co-owners may now invoke the rule of 
partition when 
cannot be operated successfully by reason 


jointly owned property 
of dissenting co-owners. 

In drafting the new Louisiana mineral 
code, it is recognized that the achievement 
of successful 


results will necessitate a 


certain amount of give-and-take, and the 
balancing of the equities in favor of the 
different interests. That result seems to have 
been accomplished in a high degree in the 
Many evils will un- 
doubtedly be corrected and a more desira- 
ble degree of certainty on many legal points 
established. 


proposed new code. 


Japanese Hydrogenation 


SEVERAL firms in Japan, including the 
Japan Steel Tube Co. and Hayama Oil Co. 
are establishing hydrogenation plants 10 
produce oil from tar available as a by- 
product of coke manufature. 
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